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Chapter  I 


PURPOSE  OF  EVALUATION 

VS 

Evaluation  is  basically  a decision  making  tool  which  allows  for  con- 
sideration of  factors  not  considered  in  engineering  design.  A comprehen- 
sive evaluation  would  include  not  only  an  evaluation  of  the  ability  of  a 
system  to  achieve  its  primary  goals  but  also  an  evaluation  of  the  effect 
that  the  system  would  have  on  the  surrounding  area  and  how  that  system 
would  contribute  to  local,  regional  and  national  objectives.  Considera- 
tion of  such  factors  as  economic,  social,  ecological,  aesthetic  and 
hygienic  impacts  would  be  useful  in  anticipating  problems  which  could  arise 
due  to  implementation  of  a plan.  Early  diagnosis  of  problem  areas  would 
thus  allow  design  changes  prior  to  implementation  of  a plan.  The  evalua- 
tion would  finally  be  used  to  narrow  the  range  of  plans  and  ultimately  to 
select  the  plan  which  in  the  judgment  of  the  decision  makers  contributes 
the  most  to  local,  regional  and  national  objectives. 

\ 
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Chapter  II 


EVALUATION  METHODOLOGY 

During  the  Feasibility  Study  it  was  recognized  that  by  breaking  the 
evaluation  project  into  several  functional  areas,  use  could  be  made  of 
many  locally  available  individuals  having  both  an  expertise  in  a specific 
area  of  concern  and  a familiarity  with  the  study  area.  The  combination  of 
expertise  and  familiarity  with  the  area  was  considered  especially  impor- 
tant since  it  was  recognized  that  in  many  cases  the  data  required  for  a 
conclusive  evaluation  would  not  be  available  and  thus  the  judgment  of  the 
evaluator  would  have  to  be  relied  upon  heavily.  The  functional  areas 
selected  for  evaluation  were:  ecological,  hygienic,  economics,  agricul- 

tural economics,  social  and  aesthetics. 

Evaluations  were  begun  during  the  early  stages  of  plan  formulation 
and  design.  This  served  two  purposes:  (1)  it  allowed  the  evaluators  a 

lead  time  in  accumulating  base  data;  and  (2)  it  allowed  consultation  with 
evaluators  during  plan  formulation  and  design.  The  continuous  feedback 
into  plan  formulation  and  design  activities  made  it  possible  to  incorpo- 
rate many  changes  into  the  designs  which  might  otherwise  have  been  over- 
looked until  final  evaluations  were  made.  As  an  .example — the  ecological 
evaluators  played  an  important  roll  in  selection  of  the  design  parameters 
used  for  the  stormwater  retention  basins.  The  following  is  a list  of  the 
participants  in  the  evaluations: 

ECOLOGICAL 

Institute  of  Water  Research,  Michigan  State  University 

Project  Participants: 

Thomas  G.  Bahr  — Assistant  Director,  Institute  of  Water  Research, 
Project  Coordinator  (Limnology  and  Pollution  Biology) 


2 


Robert  C.  Ball  — Director,  Institute  of  Water  Research, 

(Limnology  and  Pollution  Biology) 

James  0.  Corlett  — Research  Associate,  Institute  of  Water 
Research,  (Project  Engineer  - Mass  Balance  Studies) 

Frank  M.  D'ltri  — Assistant  Professor,  Institute  of  Water 
Research,  (Project  Chemist  - Heavy  Metals) 

Richard  A.  Cole  — Research  Associate,  Institute  of  Water 
Research  (Lake  Erie  Limnology) 

Marvin  E.  Stephenson  — Associate  Professor,  Institute  of  Water 
Research,  (Environmental  Engineering) 

Robert  K.  Johnson  — Research  Assistant,  Institute  of  Water 
Research,  (Data  Acquisition  and  Processing) 

Boyd  G.  Ellis  — Professor,  Department  of  Crop  and  Soil  Sciences, 
(Consultant  on  Soil  Chemistry  - Phosphorus) 

Arthur  R.  Wolcott  — Professor,  Department  of  Crop  and  Soil 
Sciences,  (Consultant  on  Soil  Nitrogen  Dynamics) 

Bernard  D.  Knezek  — Associate  Professor,  Department  of  Crop  and 
Soil  Sciences  (Consultant  on  Soil  Chemistry  - Heavy  Metals) 

A.  Earl  Erickson  — Professor,  Department  of  Crop  and  Soil 
Sciences,  (Consultant  on  Soil  Physics) 

Niles  R.  Kevern  — Professor  and  Chairman,  Department  of  Fisheries 
and  Wildlife,  (Consultant  on  Stream  Ecology) 


Howard  E.  Johnson  — Associated  Professor,  Department  of  Fisheries 
and  Wildlife,  (Consultant  on  Pesticides  and  Toxic  Materials) 

Clarence  D.  McNabb  — Professor,  Department  of  Fisheries  and 
Wildlife,  (Consultant  on  Aquatic  Botany) 

Walter  H.  Conley  — Assistant  Professor,  Department  of  Fisheries 
and  Wildlife,  (Consultant  on  Terrestrial  Ecology) 

Harold  H.  Prince  — Associate  Professor,  Department  of  Fisheries 
and  Wildlife,  (Consultant  on  Waterfowl  Ecology) 


HYGIENIC 

John  J.  Gannon  — Professor  of  Public  Health  Engineering,  School 

of  Public  Health,  University  of  Michigan,  Project  Coordinator 

Kenneth  W.  Cochran  — Professor  of  Epidemiology,  School  of  Public 
Health,  University  of  Michigan  (virology) 

Ralph  G.  Smith  — Professor  of  Environmental  and  Industrial  Health, 
School  of  Public  Health,  University  of  Michigan  (Toxicology  and 
Atmospheric  Emissions) 

Kerby  F.  Fannin  — Graduate  Fellow,  School  of  Public  Health,  University 
of  Michigan. 

ECONOMICS  AND  SOCIAL 


Paul  M.  Reid  — Private  consultant  formerly  with  the  Southeastern 
Michigan  Council  of  Governments 


AGRICULTURAL  ECONOMICS 


Economic  Research  Service,  U.  S.  Department  of  Agriculture 
Primary  Participant  — Lee  A.  Christensen 
AESTHETICS 


Staff  — Planning  Branch,  Engineering  Division 
Detroit  District,  U.  S.  Army  Corps  of  Engineers 

Each  evaluator  was  given  the  task  of  developing  an  evaluation  method- 
ology consistent  with  his  particular  field.  To  aid  in  developing  methodol- 
ogy, evaluators  were  fully  briefed  on  the  background  of  the  study,  its 
objectives,  and  the  type  of  systems  which  could  be  expected  for  evaluation. 
Evaluators  were  also  given  two  guidance  documents  for  use  in  methodology 
formulation: 

"Revised  Guidelines  for  the  Assessment  and  Measurement  of 
Impacts  and  their  Evaluation  to  the  Objectives  of  the  Waste- 
water  Management  Program",  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers,  18  June  1971. 


and 


"Wastewater  Management  Program  Study  Procedure",  U.  S.  Army 
Corps  of  Engineers,  Office  of  the  Chief  of  Engineers,  1 May 
1972  (also  preliminary  draft  dated  8 November  1971). 

The  proposed  methodology  was  reviewed  by  the  Detroit  District  staff  and 
modified  as  necessary  to  conform  with  study  objectives. 

The  evaluators  were  given  data  as  it  became  available  during  the  plan 
formulation  and  design  phases.  Upon  receipt  of  all  information  pertinant 


to  the  preliminary  alternatives  (see  Chapter  VI)  the  evaluators  prepared 
reports  in  which  analysis  of  both  the  technology  employed  and  the  system 
as  a whole  was  presented.  A list  of  those  documents  follows: 

ECOLOGICAL  ASSESSMENTS  FOR 

WASTEWATER  MANAGEMENT  IN  SOUTHEASTERN  MICHICAN 
Institute  of  Water  Research,  Michigan  State  University 

LAND  DISPOSAL  OF  WASTEWATER  - AN  ASSESSMENT 
OF  ITS  IMPACT  ON  THE  AGRICULTURAL  ECONOMY 
Economic  Research  Service,  Natural  Resource 
Economics  Division,  U.  S.  Department  of  Agriculture 

ECONOMIC  ASSESSMENT  - SOUTHEASTERN  MICHIGAN  WASTEWATER 
MANAGEMENT  STUDY  - Paul  M.  Reid 

HYGIENIC  ASSESSMENTS  OF  ALTERNATIVE  SYSTEMS  OF 
WASTEWATER  MANAGEMENT  IN  SOUTHEASTERN  MICHIGAN 
Kerby  F.  Fannin,  John  J.  Gannon,  Kenneth  W.  Cochran 
and  Ralph  G.  Smith 

AESTHETIC  ASSESSMENT  - SOUTHEASTERN  MICHIGAN 
WASTEWATER  SURVEY  SCOPE  STUDY 
DETROIT  DISTRICT  STAFF 

SOCIAL  ASSESSMENT  - SOUTHEASTERN  MICHIGAN  WASTEWATER 
MANAGEMENT  SURVEY  SCOPE  STUDY  - Paul  M.  Reid 

In  order  to  arrive  at  a total  evaluation  of  the  system,  it  was  then 
necessary  to  compile  the  data  from  the  individual  evaluators.  This  func- 
tion was  performed  by  the  District  staff.  Chapter  V of  this  report  is  a 
summary  of  the  pertinent  points  as  they  apply  to  the  technology  to  be 
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employed.  Chapter  VI  summarizes  the  preliminary  aitematives  and  a summary 
of  the  comments  made  by  the  evaluators  pertinent  to  each  alternative. 

A large  part  of  the  evaluations  were  qualitative  rather  than  quanti- 
tative. In  some  cases,  such  as  the  potential  hygienic  impacts,  the  subject 
did  not  lend  itself  to  quantification.  In  other  cases  such  as  the  identification 
of  family  and  business  displacement,  the  system  design  had  not  been  sufficiently 
detailed  to  allow  quantification. 

Following  release  of  the  preliminary  alternatives  to  the  public,  it 
was  decided  that  the  land  irrigation  system,  as  presented,  would  not  be 
acceptable  to  the  agricultural  community.  Subsequently,  a new  system  of 
land  irrigation  was  developed.  Through  discussion  with  evaluators,  it  was 
found  that  previous  environmental  evaluations  would  be  valid  for  evaluation 
of  the  new  system.  It  was  necessary  to  evaluate  the  new  system  in  the 
areas  of  social,  economics,  agricultural  economics,  hygienics,  and 
aesthetics.  Those  evaluations  were  done  by  the  same  groups  or  individuals 
previously  discussed  and  appear  at  the  end  of  each  of  the  reports. 

Based  on  the  evaluations  performed,  the  preliminary  alternatives  were 
modified  to  form  three  representative  plans  for  final  consideration.  Those 
plans  appear  in  Chapter  IX. 
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Chapter  III 


PLANNING  OBJECTIVES 


Planning  ohlectives  pertaining  to  wastewater  management  in  South- 
eastern Michigan  have  been  determined  by  Federal,  state,  regional,  and 
local  agencies.  These  provide  the  basis  for  plan  formulation,  impact 
assessment,  and  evaluation  processes. 

Oh  jectlves 

The  general  goals  of  the  U.S.  Canadian  Great  Lakes  Water  Quality 
agreement  are  to  restore  and  enhance  the  water  quality  of  the  International 
Great  Lakes  and  to  prevent  further  pollution  as  a result  of  population 
growth,  resources  development,  or  increased  water  use. 

The  agreement  describes  some  general  water  quality  objectives  that 
have  been  characterized  as  the  five  freedoms  of  water  quality.  These 
state  that  the  waters  of  the  Great  Lakes  should  be: 

1.  Free  from  substances  that  will  settle  to  form  putrescent  or 
otherwise  objectionable  sludge  deposits  or  that  will  adversely  affect 
aquatic  life  or  waterfowl; 

2.  Free  from  floating  debris,  oil,  scum,  or  other  floating 
materials  in  amounts  sufficient  to  be  unsightly  or  deleterious; 

3.  Free  from  materials  producing  color,  odor,  or  other  condi- 
tions in  such  a degree  as  to  create  a nuisance; 

4.  Free  from  substances  in  concentrations  that  are  toxic  to 
human,  animal,  or  aquatic  life;  and 
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5.  Free  from  nutrients  in  concentrations  that  create  nuisance 
growths  of  aquatic  weeds  and  algae. 

In  addition  to  these  general  goals  and  ohlertlves,  the  agreement  spells 
out  eight  specific  water  quality  objectives  for  the  Great  Lakes.  This  list 
includes  specific  limits  covering  microbiology,  dissolved  oxvgen,  total 
dissolved  solids,  taste  and  odor,  pH  iron  phosphorous,  and  radioactivity. 

It  also  specifies  five  interim  objectives  to  be  used  until  more  specific 
limits  can  be  determined.  The  items  covered  include  temperature,  mercury 
and  other  toxic  heavy  metals,  persistent  organic  contaminants,  settleable 
and  suspended  materials,  oil  petrochemicals  and  immiscible  substances.  A 
non-degradation  clause  is  also  included  which  provides  for  further  study 
on  18  specific  constituents  or  substances. 

Finally,  the  agreement  outlines  some  specific  program  objectives  and 
guidance.  It  specifies  that  programs  and  measures  for  Great  Lakes  water 
quality  improvement  shall  either  be  completed  or  in  the  process  of  imple- 
mentation by  December  31,  1975.  Some  of  the  specific  areas  that  are  to  be 
incorporated  into  water  quality  programs  include  control  of  eutrophication 
and  pollution  from  municipal  sources,  industrial  sources,  agricultural, 
forestry,  and  other  land  use  activities,  shipping  activities,  dredging 
activities  and  onshore  and  offshore  facilities.  In  addition,  the  programs 
should  provide  for  the  development  of  a joint  contingency  plan  and  the 
identification  and  control  of  hazardous  polluting  substances. 

Public  Law  92-500  establishes  goals,  objectives,  and  programs  for 
improvement  of  water  quality  in  the  United  States.  The  law  proclaims  two 
general  goals  for  the  Nation: 

1.  To  achieve  wherever  possible  by  July  1,  1983,  water  that  is 
clean  enough  for  swimming  and  other  recreational  uses,  and  clean  enough 
for  the  protection  and  propagation  of  fish,  shellfish,  and  wildlife. 


2.  And  by  1985  to  have  no  discharges  of  pollutants  into  the 
Nation's  waters. 

The  new  Amendments  also  provide  several  general  and  specific  objec- 
tives relating  to  water  quality,  comprehensive  regional  planning,  and 
resource  conservation.  Those  relating  to  water  quality  are: 

1.  the  discharge  of  toxic  pollutants  in  toxic  amounts  shall  be 

prohibited, 

2.  that  public  participation  in  water  quality  programs  shall  be 
encouraged,  and 

3.  that  water  quality  programs  shall  emphasize  the  reduction  and 
elimination  of  duplication  of  effort. 

Those  relating  to  comprehensive  regional  planning  are: 

1.  that  wastewater  management  planning  be  carried  out  on  an 
areawide  basis  wherever  possible, 

2.  that  wastewater  management  programs  be  designed  to  control 
and  treat  all  sources  of  wastes  including  point  sources,  non-point  sources, 
and  in-place  or  accumulated  sources,  and 

3.  that  wastewater  management  plans  must  be  developed  for  waste 
treatment  needs  in  the  study  area  for  a 20-year  period. 

Those  relating  to  resources  conservation  are: 

1.  to  encourage  waste  treatment  management  which  results  in  con- 
struction of  revenue  producing  facilities  providing  for  the  recycling  of 
potential  sewage  pollutants  through  the  production  of  agriculture,  silvi- 
culture, or  aquaculture  products  and  the  reclamation  of  wastewater,  and 
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2.  to  encourage  waste  treatment  management  which  results  in 
integrating  facilities  for  sewage  treatment  and  recycling  with  facilities 
to  treat,  dispose  of,  or  utilize  other  industrial  and  municipal  waste. 

Objectives  relating  to  wastewater  have  been  proposed  by  state,  regional 
and  local  agencies.  Many  of  these  goals  and  objectives  are  similar  to  the 
ones  noted  above  and  to  each  other.  The  following  summary  is  a general  list  of 
these  for  the  area. 

1.  To  protect  the  surface  waters  of  Southeastern  Michigan  for 
water  supply,  recreation  values,  and  fish,  wildlife  and  other  aquatic  life. 

2.  To  use  existing  systems  as  a base  for  implementing  a cen- 
tralized water  supply  and  sanitary  sewer  system. 

3.  To  control  the  critical  combined  storm  and  sanitary  sewer 
overflows  through  retention  to  reduce  spills  into  receiving  waters. 

4.  To  eliminate  industrial  waste  discharge  to  streams  by  requir- 
ing pretreatment  and  discharge  to  a regional  interceptor  system. 

5.  To  formulate  and  maintain  a land  use  development  pattern  that 
will  provide  the  people  of  the  region  with  areas  that  can  readily  be  served 

bv  networks  of  necessary  public  utilities,  such  as,  water  supply,  sanitary 
sewers  and  treatment  plants,  and  storm  drainage. 

6.  To  eliminate  the  discharge  of  wastewater  to  inland  water 
systems  in  Michigan. 

These  international,  national,  state,  regional,  and  local  objectives 
together  with  the  specific  study  authorities  formed  the  basis  for  developing, 
the  six  basic  Southeastern  Michigan  Wastewater  Management  Study  objectives. 
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They  are: 


1.  To  provide  a range  of  potentially  implementable  regional 
wastewater  management  plans  for  Southeastern  Michigan. 

2.  To  develop  these  plans  in  harmony  with  the  existing  facili- 
ties and  short  range  plans  of  the  governmental  agencies  within  the  region. 

3.  To  include  in  the  objective  development  of  these  plans, 
alternative  technical  systems  for  the  control  of  pollution  from  municipal, 
industrial,  and  urban  stormwater  runoff  sources. 


4.  To  develop  these  technical  systems  to  approach  with  the  best 
available  technology  the  1985  "no  discharge  of  pollutants"  goal  of  the 
Federal  Water  Pollution  Control  Act  Amendments  of  1972. 

5.  To  provide  an  alternative  regional  wastewater  management 
plan  to  achieve  a lesser  effluent  quality  standard  as  defined  by  the  State 
of  Michigan. 

6.  To  evaluate  all  of  these  regional  wastewater  management  plans 
in  terms  of  economics,  social,  cultural,  aesthetic,  institutional,  and 
environmental  considerations  and  display  these  impacts. 
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Chapter  IV 


REGIONAL  CHARACTERISTICS 

The  southeastern  Michigan  study  area  covers  all  or  part  of  nine 
counties  and  has  a total  land  area  of  6240  square  miles.  The  area  had  a 
population  of  4,851,348  people  in  1970  which  is  expected  to  increase  to 
6,291,300  by  1990.  The  area  is  drained  by  seven  major  river  basins:  the 

Black,  Pine,  Belle,  Clinton,  Rouge,  Huron,  and  Raisin  Rivers.  The  rivers 
all  drain  into  the  river  network  connecting  Lake  Huron  to  Lake  Erie,  i.e. 
the  St.  Clair  River,  Lake  St.  Clair  and  the  Detroit  River. 

The  climate  in  S.E.M.  is  strongly  influenced  by  the  Great  Lakes. 

The  average  yearly  temperature  varies  from  46.7°F  to  108°F.  Precipitation 
is  distributed  fairly  uniformly  through  the  year  and  averages  31  inches 
annually.  Extremes  of  rainfall  recorded  over  a 32-year  period  were  19.84 
inches  in  1963  and  41.44  inches  in  1950. 

Michigan  is  blessed  with  a fortunate  combination  of  meteorology  and 
topography  which  create  an  unstable  (turbulent)  meteorological  condition. 

As  a result  of  this  instability,  inversion  conditions  are  infrequent  and 
of  short  duration.  It  is  under  conditions  of  inversion  that  pollutants 
accumulate  in  the  air  above  a community,  leading  to  the  formation  of 
photochemical  smog  and  increasing  incidence  of  problems  associated  with 
air  pollution. 

The  southeastern  Michigan  area  is  rich  in  water  resources.  The  Great 
Lakes  System  provides  an  abundance  of  fresh  water  from  Lake  Huron,  though 
the  St.  Clair  River,  Lake  St.  Clair  and  the  Detroit  River,  into  Lake  Erie, 
as  indicated  by  an  average  flow  in  the  Detroit  River  of  120  billion  gallons 
per  day.  In  addition  there  are  approximately  750  lakes  of  more  than  one 


acre  in  size  of  which  approximately  50  are  greater  than  200  acres.  The 
seven  principal  tributaries  average  from  50  to  80  miles  in  length  and 
serve  as  water  supplies  for  several  inland  communities. 

Water  quality  is  generally  good  in  tributary  river  headwaters  and 
up-river  of  Detroit  in  the  Great  Lakes  connecting  channel.  Most  of  the 
water  supplied  to  the  area  is  taken  from  Great  Lakes  surface  waters. 

The  geology  of  the  area  consists  mostly  of  broad  layers  of  limestone, 
dolomite,  shale,  and  sandstone  which  dip  toward  the  northwest.  Much  of 
the  rock  is  characterized  by  crevices  and  channels  which  serve  as  excellent 
ground  water  sources.  100  to  300  feet  of  glacial  drift  covers  the  bedrock 
over  most  of  the  area. 

The  topography  of  the  area  within  twenty  to  thirty  miles  of  the  St. 
Clair  River,  Lake  St.  Clair,  the  Detroit  River  and  Lake  Erie  is  quite 
flat,  since  it  was  once  the  bottom  of  a glacial  lake.  River  flows  are 
slow  in  this  area.  Soils  are  favorable  for  fanning  although  drainage  pro- 
blems are  common.  West  of  this  area,  glacial  moraines  of  clay,  sand  and 
gravel  form  hills  200  to  300  feet  high.  Small,  rapidly  flowing  rivers 
form  the  headwaters  of  the  major  rivers  of  southeastern  Michigan.  Although 
soils  are  suitable  for  farming,  slopes  in  the  area  are  generally  too 
steep. 

The  core  economic  activity  of  the  area  for  some  decades  has  been 
manufacturing,  with  automotive  production  the  major  component.  Although 
the  Detroit  Metropolitan  Area  persists  as  the  center  of  employment;  urban- 
ization has  been  spreading  from  the  central  city  to  the  surrounding  com- 
munities and  townships  resulting  in  a dispersed  pattern  of  economic 
establishments  such  as  manufacturing  plants,  office  complexes  and  shopping 
centers.  Similar  trends  have  been  experienced  in  the  other  urban  centers 
of  the  area:  Pontiac,  Mount  Clemens,  Port  Huron,  Ann  Arbor,  Ypsilanti, 

Adrian  and  Monroe. 
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Although  manufacturing  continues  to  account  for  a major  portion  of 
the  employment;  the  percentage  of  total  employment  engaged  in  manufactur 
ing  has  been  declining  over  the  past  two  decades  in  favor  of  non-manufac 
turing  employment.  Employment  in  agriculture,  forestry  and  fishing  has 
declined  50  percent  since  1950  while  food  processing  employment  has 
declined  24%. 
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Chapter  V 


EVALUATION  OF  SYSTEM  COMPONENTS 

Before  one  can  evaluate  a regional  wastewater  management  system,  one 
must  first  evaluate  those  components  of  which  such  a system  would  be 
composed . 

A regional  wastewater  management  system  would  consist  of  many  small 
community  collection  systems  connected  to  a larger  system  of  interceptor 
sewers  leading  eventually  to  one  or  a number  of  treatment  facilities. 

The  collection  systems  may  be  designed  either  as  a combined  storm  and 
sanitary  sewer  or  with  separate  systems  for  storm  runoff  and  wastewater 
(sanitary  wastewater  and  pre-treated  industrial  waste.). 

In  this  study,  three  major  areas  lend  themselves  to  individual 

evaluation:  the  process  by  which  wastewater  would  be  renovated,  the 

method  utilized  for  treatment  and  ultimate  disposal  of  wastewater  solids, 
and  the  system  used  for  collection,  temporary  storage  and  transmission  of 
storm  runoff. 

Wastewater  Treatment  Methods 

A variety  of  methods  may  be  employed  in  a treatment  facility.  The 
present  goal  for  the  State  of  Michigan  is  to  achieve  the  equivalent  of 
secondary  treatment  with  80  percent  phosphorus  removal.  In  most  cases 
this  would  be  an  activated  sludge  type  secondary  plant  with  a chemical 
clarification  for  phosphorus  reduction.  Additional  treatment  would  be 
required  for  plants  located  on  inland  streams  especially  when  the  stream 
is  used  as  water  supply  by  downriver  communities. 

In  this  study  three,  more  advanced  methods  of  wastewater  treatment 
have  been  investigated:  advanced  wastewater  treatment  (AWT),  independent 
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physical-chemical  treatment  (IPCT)  and  land  irrigation  treatment. 


The  advanced  wastewater  treatment  scheme  selected  for  this  study  con- 
sists of  secondary  treatment  by  the  activated  sludge  process,  followed  by 
a second  stage  activated  sludge  process  for  conversion  of  ammonia  nitrogen 
to  nitrate  nitrogen.  These  processes  are  followed  by  additional  physical 
and  chemical  processes  (i.e.  lime  clarification,  filtration,  carbon  ad- 
sorption and  chlorination)  to  provide  further  treatment.  The  treatment 
scheme  selected  for  independent  physical-chemical  treatment  replaces  the 
activated  sludge  process  with  more  extensive  use  of  physical  and  chemical 
processes  (i.e.  high  lime  clarification,  carbon  adsorption,  break-point 
chlorination  and  filtration). 

The  third  treatment  method  investigated  would  make  use  of  soil  and 
crops  to  renovate  wastewater.  Raw  wastewater  would  first  be  treated  to  an 
equivalent  of  secondary  treatment  in  aerated  lagoons.  The  secondary 
effluent,  following  disinfection,  would  be  applied  to  the  land  in  a farm 
type  operation.  Phosphorus  and  heavy  metals  remaining  in  the  secondary 
effluent  would  be  adsorbed  by  the  soils  and  nutrients  would  be  taken  up 
by  crops. 

Several  factors  must  be  considered  in  the  selection  of  a wastewater 
treatment  method.  Table  I outlines  some  of  the  more  important  considera- 
t ions . 

Sludge  Handling  Methods 

All  wastewater  treatment  methods  investigated  would  produce  sludges 
of  some  type.  The  method  by  which  sludges  would  be  handled  or  disposed  of 
must  also  be  weighed  in  the  evaluation  of  a treatment  method.  Although 
sludge  characteristics  would  vary  somewhat  with  different  treatment  methods, 
alternatives  for  disposal  are  limited.  The  three  methods  investigated 
were  sanitary  landfill  of  partially  dry  sludge,  incineration  (or  in  the 
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FACTORS  TO  BE  CONSIDERED  IN  SELECTING 
A WASTEWATER  TREATMENT  TECHNOLOGY 


case  of  lime  sludges,  recalcination)  and  land  application.  These  are  by 
no  means  the  only  methods  but  appeared  the  most  viable  for  the  south- 
eastern Michigan  area.  Sanitary  landfill  of  partially  dewatered  sludge 
would  follow  the  procedures  established  for  solid  waste  sanitary  land.' ills. 
The  sludge  materials  to  be  filled  would  be  dewatered  using  filters  or 
centrifuges,  and  filled  in  alternating  lifts  of  sludge  and  earth.  A fill 
area  would  be  specially  prepared  and  maintained  to  limit  water  percolation 
through  the  fill  and  prevent  direct  contact  between  fill  materials  and 
ground  water  aquifers. 

In  the  incineration  and  recalcination  processes,  sludge  is  burned  at 
temperatures  of  1500-1 700°F  in  specially  designed  furi.aces.  Fuel  would  be 
required  to  maintain  furnace  temperature  and  insure  complete  combustion. 
Afterburners  and  emission  control  equipment  would  be  a necessity  to  prevent 
excessive  air  emissions.  Ash  from  incineration  of  wastewater  sludges  would 
be  relatively  inert  and  could  best  be  disposed  of  by  landfill.  Lime 
clarification  sludges,  when  recalcined,  can  yield  good  quantities  of 
reusable  lime. 

Sludges  can  also  be  applied  to  lands  and  utilized  for  their  agricul- 
tural value.  Although  raw  sludge  can  be  applied  directly,  initial  decom- 
position may  have  toxic  effects  on  plants.  Digested  sludges  do  not  present 
that  problem.  Sludges  may  be  plowed  into  the  soil  as  a liquid  or  partially 
dry  solid;  or  it  may  be  applied  in  trenches  as  a partially  dry  solid.  The 
final  alternative  allows  high  rates  of  initial  application  while  the  first 
two  would  require  lower  rates  over  a longer  period. 

Table  2 outlines  some  important  items  which  must  be  considered  in 
selecting  a method.  As  can  be  seen  from  the  table,  none  of  the  methods 
discussed  would  be  superior  in  all  cases. 
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Stormwater  Management 


Storm  runoff  has  recently  been  identified  as  a major  source  of  urban 
water  pollution.  The  runoff  may  either  come  from  separate  storm  sewers  or 
as  overflow  from  sewers  designed  to  carry  both  urban  wastewater  and  storm 
runoff.  The  overflow  from  combined  sewers  is  the  most  serious  of  the 
storm  runoff  problems  since  a portion  of  the  untreated  sanitary  wastewater 
has  mixed  with  the  storm  runoff.  The  problem  is  most  serious  in  the 
Clinton  and  Rouge  Rivers  in  Southeastern  Michigan. 

The  stormwater  system  being  considered  by  the  State  of  Michigan  would 
address  only  stormwater  entering  a combined  sewer  system.  Storm  flows 
would  be  stored  utilizing  capacities  of  existing  sewers  and  several  re- 
gional subsurface  storage  facilities.  That  flow  which  exceeds  the  capa- 
city of  the  storage  system  would  receive  a minimum  treatment  of  screening, 
sedimentation,  skimming  and  chlorination.  That  stormwater  which  is  stored 
would  be  released  to  the  regional  interceptor  system  at  a controlled  rate 
and  receive  treatment  in  the  municipal  wastewater  facility.  The  goal  of 
the  system  is  to  treat  combined  stormwater  to  at  least  the  same  quality 
as  separate  stormwater.  The  percentage  of  the  combined  stormwater  to 
receive  full  treatment  would  be  a function  of  the  total  storage  volume 
provided . 

Treatment  of  storm  runoff  presents  some  difficult  design  problems. 
Storm  flows  are  intermittent  and  the  rate  of  flow  far  exceeds  the  normal 
flow  to  a wastewater  treatment  facility.  Thus,  in  order  to  treat  storm- 
water. a system  of  temporary  storage  which  would  allow  controlled  release 
to  the  treatment  facility  would  be  necessary. 

Some  possibilities  for  storage  are:  use  of  excess  volume  within 

existing  sewers,  multiple  surface  or  subsurface  storage  facilities, 
regional  surface  storage,  and  regional  deep  mined  storage.  A regional 
system  with  central  treatment  may  also  require  a large  network  of  inter- 
ceptor sewers  if  existing  systems  are  insufficient. 
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The  system  designed  for  collection  storage  and  transmission  of  storm- 
water for  this  study  is  shown  in  figure  1.  There  are  basically  two  systems 
of  collection  and  storage  utilized.  In  the  suburban  areas,  a system  of 
interceptors  and  force  mains  would  bring  storm  runoff  to  a surface  or 
subsurface  storage  facility.  These  storage  facilities  range  in  size  from 
80  to  690  acres.  The  collected  stormwater  would  then  be  released  to  a 
connecting  interceptor  system  for  conveyance  to  treatment.  In  the  more 
highly  urbanized  areas  where  construction  of  surface  reservoirs  would  not 
be  practical,  large  diameter  rock  tunnels  were  designed  which  would  convey 
storm  runoff  at  peak  flows  to  regional  surface  reservoirs  (3210  acres 
each)  located  north  and  south  of  Detroit. 

The  large  high  lift  pumps  required  at  the  regional  reservoirs  would 
require  as  much  as  1850  megawatts  of  power  for  relatively  short  periods  of 
time  and  on  relatively  short  notice.  This  would  require  standby  diesel 
or  gas  turbine  power  generation  equipment  since  normal  thermal  power  gener- 
ation equipment  would  not  be  able  to  meet  that  type  of  demand.  1850  mega- 
watts of  standby  generating  capacity  would  be  a significant  asset  to  a 
metropolitan  area  such  as  Detroit. 

There  are  other  advantages  which  could  be  realized  by  implementation 
of  a storm  runoff  collection  and  treatment  system.  Table  3 points  out  some 
of  the  advantages  and  disadvantages  which  could  be  realized  by  system 
implementation. 


TABLE  3 

EVALUATION  OF  STORM  RUNOFF  MANAGEMENT 


ADVANTAGES 

Water  quality  would  be  improved  in 
rivers  and  streams  since  the  oils, 
BOD,  and  suspended  solids  charac- 
teristic of  storm  runoff  would  be 
significantly  reduced. 

Risks  to  public  health  due  to  water- 
born  transmission  of  disease  patho- 
gens would  be  reduced. 

Stormwater  storage  would  be  some- 
what effective  in  reducing  peak 
flows  in  rivers  and  streams.  The 
degree  of  peak  flow  reduction 
would  be  a function  of  the  amount 
of  storage  provided  and  the  per- 
centage of  the  basin  served  by 
the  system. 

A good  storm  runoff  control  system 
in  conjunction  with  an  effective 
wastewater  treatment  system  would 
allow  expanded  development  of 
water  based  recreation. 


DISADVANTAGES 

Large  quantities  of  land  would  be 
required  close  to  urbanized  areas 
for  construction  of  storage  facili- 
ties . 

There  would  be  a potential  odor 
problem  in  the  vicinity  of  storage 
facilities  which  would  receive  pri- 
marily combined  sewer  overflow. 

Costs  for  transmission,  storage  and 
treatment  would  be  high  since  a new 
collection  system  would  be  required 
to  carry  stormwater  from  present 
discharge  points  to  the  treatment 
or  storage  facility.  Storage  faci- 
lities would  also  be  large  and 
costly . 

Power  required  for  pumping  of  peak 
storm  flows  would  require  special 
generating  facilities.  Power  require- 
ments for  construction  of  deep  rock 
tunnels  would  also  be  large. 


Areas  surrounding  storage  facili-  Disposal  areas  for  stormwater  sludge 

ties  would  lend  themselves  well  would  have  to  be  found, 

to  green  belt  or  recreational 

development.  Residents  and  commercial  and  indus- 

trial establishments  located  at 

Power  generating  facilities  cap-  sites  designated  for  stormwater  faci- 

able  of  meeting  the  peak  flow  lities  would  have  to  relocate, 

power  demands  of  the  system  would 
be  a valuable  source  of  emergency 
power  for  the  region. 


Expanded  treatment  facilities  for 
treatment  of  stormwater  whether 
at  a separate  location  or  a part 
of  the  wastewater  facility  could 
be  useful  as  a back-up  to  the 
wastewater  treatment  system. 

( t 
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Chapter  VI 


PRELIMINARY  ALTERNATIVES 

Introduction 

As  stated  in  the  Summary  Report,  "The  aim  of  this  study  was  to  pro- 
vide local,  county,  regional,  state  and  federal  officials  with  long-range 
wastewater  management  plans  for  southeastern  Michigan  which  would  comple- 
ment the  water  quality  plans  of  the  State  of  Michigan  and  thus  assist  in 
meeting  the  planning  requirements  of  Public  Law  92-500."  Wastewater 
planning  in  the  state  and  region  has  been  primarily  directed  toward  meet- 
ing what  has  become  the  interim  goals  of  Public  Law  92-500.  The  Corps 
used  that  planning  as  a basis  for  developing  wastewater  management  alter- 
natives capable  of  approaching  if  not  attaining  the  ultimate  goal  of  P.L. 
92-500,  "that  the  discharge  of  pollutants  into  navigable  waters  be  elimi- 
nated by  1985." 

An  alternative  plan  was  developed  from  the  State  of  Michigan  water 
quality  plan.  The  plan  is  referred  to  as  the  Interim  Water  Quality  Plan 
since  it  is  felt  that  the  plan  could  at  best  meet  only  the  1983  require- 
ment of  "best  practicable  technology"  in  Public  Law  92-500.  The  plan  was 
not  developed,  however,  as  an  interim  plan  to  any  of  the  plans  designed 
to  achieve  the  1985  goals  of  the  law  since  implementation  of  the  Interim 
Water  Quality  Plan  would  technically  preclude  the  achievement  of  the 
"no  discharge  of  pollutants"  goal  by  1985. 

The  alternative  plans  designed  to  meet  the  "no  discharge  of  critical 
pollutants"  goal  were  developed  using  the  three  advanced  treatment  tech- 
nologies discussed  in  the  preceding  section.  Wastewaters  collected  and 
renovated  include  municipal  and  industrial  wastewater,  overflow  from  com- 
bined sewers  and  urban  storm  runoff.  Minimum  effluent  quality  expected 
from  any  of  the  treatment  facilities  would  be: 
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4 mg/1 


BOD^ 


COD 

10  mg/ 1 

Suspended  Solids 

2 rag/  1 

Total  Phosphorus 

0 . 1 mg/ I 

Ammonia  Nitrogen 

0 . 3 mg/ 1 

Total  Nitrogen 

3.U  mg/I 

In  addition,  most  heavy  metals,  synthetic  organic  chemical  and  pesti- 
cides would  be  reduced  to  trace  levels.  All  treatment  facilities  wo, 'Id 
also  yield  an  effluent  relatively  free  of  pathogens. 

All  of  the  plans  use  essentially  the  same  collection  system  to  convey 
wastewater  to  certain  key  points  such  as  the  Detroit  plant  site,  the 
Wyandotte  plant  site  and  a point  near  the  mouth  of  the  Huron  River. 

These  systems  are  common  since  most  of  the  required  interceptors  are  in 
existence  or  have  reached  an  advanced  stage  in  planning.  The  stormwater 
collection,  storage  and  transmission  system  is  also  common  to  each  alter- 
native plan. 

Initially  plans  were  developed  utilizing  each  of  the  advanced  treat- 
ment methods  (AWT,  IPCT  and  Land)  as  the  primary  method  of  wastewater 
treatment.  In  ail  cases  stormwater  treatment  was  limited  to  independent 
physical-chemical  and  land  irrigation  treatment  processes  since  it  is 
difficult  to  maintain  efficient  biological  treatment  with  the  wide  varia- 
tions of  flow  rate  and  wastewater  strength  characteristic  of  storm  flows. 
Additional  single  treatment  plans  were  designed  utilizing  alternative 
sludge  handling  processes  so  that  the  impacts  associated  with  regional 
use  of  each  method  could  be  evaluated.  The  remainder  of  the  preliminary 
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alternatives  were  developed  to  examine  logical  combinations  of  the  waste- 
water  treatment  technologies. 

In  the  remainder  of  this  section,  the  preliminary  alternative  plans 
are  presented  along  with  an  impact  identification  table  for  each  plan. 

The  tables  list  major  impacts  and  potential  impacts  identified  by  the 
evaluators  and  indicate  the  primary  and  secondary  areas  of  impact.  The 
comments  in  the  table  are  for  the  most  part  general  and  not  quantitative 
since  most  of  the  facility  locations  were  area  rather  than  site  specific 
and  in  many  cases  specific  data  was  not  available  to  the  evaluator. 

Inter im  Water  Quality  Plan 

The  Interim  Water  Quality  Plan  has  been  developed  from  the  plan  developed 
by  the  State  of  Michigan  Department  of  Natural  Resources  in  cooperation  with 
the  planning  agencies  in  the  area.  Depending  upon  the  interpretation  of  Public 
Law  92-500,  this  plan  could  satisfy  the  interim  goal  stated  in  the  Law.  The 

plan  should  be  capable  of  achieving  "...  wherever  attainable  ...  a 
water  quality  which  provides  for  the  protection  and  propagation  of  fish, 
shellfish,  and  wildlife  and  provides  for  recreation  in  and  on  the  water" 
by  July  1,  1983.  If  this  plan  were  implemented  to  satisfy  the  1983  goals, 
however,  there  would  be  little  potential  for  approaching  the  ultimate  goal 
of  Public  Law  92-500;  to  eliminate  "the  discharge  of  pollutants  into  the 
navigable  water"  by  1985. 

In  this  plan  (see  figure  2)  46  wastewater  treatment  plants  in  the 
area  would  provide  treatment  of  municipal  and  industrial  wastewater,  and 
overflow  from  the  combined  sewers.  Three  regional  plants  located  in 
Detroit,  Wyandotte  and  at  the  Huron  River  would  have  a total  design-treat- 
ment capacity  of  1420  million  gallons  per  day  (MGD) . Forty-three  minor 
plants  having  a total  design  capacity  of  160  MGD  would  serve  communities 
not  a part  of  the  regional  system.  Plant  locations  can  be  seen  on  the 


figure.  Many  of  the  minor  plants  are  considered  interim  facilities  to 
provide  treatment  until  growth  of  the  community  would  justify  further 
extension  of  the  regional  interceptor  system. 

The  degree  of  treatment  required  at  a particular  plant  would  depend 
upon  the  water  body  into  which  the  plant  discharges.  Plants  which  would 
discharge  directly  to  the  St.  Clair  River,  the  Detroit  River,  or  Lake 
Erie  would  be  required  to  provide  an  equivalent  of  secondary  treatment  and 
remove  a minimum  of  bO  percent  of  the  phosphorus.  Plants  discharging  to 
inland  streams  would  be  required  to  provide  a higher  degree  of  treatment 
as  shown  below: 


EFFLUENT  REQUIREMENTS 
FOR  PLANTS  DISCHARGING  TO  INLAND  STREAMS 


5 - Day  BOD 

4 . 0 mg / 1 

Ammonia  Nitrogen 

0 . 5 mg/ 1 

20  - Day  BOD 

8.0  mg/1 

DO  in  the  effluent 

5.0  mg/ 1 minimum 

Total  Phosphorus  Removal 

80%  minimum 

Suspended  Solids 

15 .0  mg/ 1 

Fecal  Colifonn 

100/100  ml 

Total  Colifonn 

1000/100  ml 

Additional  interceptors  would  be  required  to  provide  transportation 
of  wastewater  being  generated  from  the  newly  developed  portions  of  the 
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FIGURE  2 


INTERIM  WATER  QUALITY  PLAN 


MUNICIPAL,  INDUSTRIAL  » COMBINED  SEWER 
OVERFLOW  WASTEWATER 


1990  service  area.  The  Detroit  collection  system  would  be  expanded  to 
serve  developing  portions  of  Macomb  and  Oakland  Counties.  Additional 
interceptors  would  also  be  built  to  relieve  overloaded  portions  of  the 
existing  combined  sewer  system  most  prevalent  in  older  portions  of  the 
service  area.  The  collection  system  which  terminates  at  the  Wyandotte 
plant  would  remain  unchanged  since  it  is  not  expected  to  expand  and  the 
area  it  serves  is  already  developed  to  a large  degree.  The  collection 
system  which  would  lead  to  the  proposed  Huron  River  Plant  would  have  to 
be  constructed  in  its  entirety.  This  sewerage  system  would  serve  a major 
portion  of  the  new  development  in  southeastern  Michigan. 

Sewage  sludges  in  all  but  two  of  the  plants  would  be  incinerated  and 
ash  disposed  of  in  a landfill.  The  relatively  limited  availability  of 
landfills  near  the  large  urban  plants  makes  this  method  feasible. 

The  two  plants  which  would  not  have  incinerators,  Algonac  and  Adrian, 
would  dewater  the  sludge  and  landfill  it.  These  plants  are  fortunate  to 
be  in  locations  where  landfill  sites  are  available  and  are  within  economic 
haul  distance  from  the  plant.  The  quantity  of  sludge  produced  at  these 
two  plants  would  also  be  small  enou*  . that  the  quantities  are  not  a limit- 
ing factor. 

The  combined  sewered  systems  of  southeastern  Michigan  contribute  a 
significant  pollutant  load  to  the  surface  waters  of  the  area  through  by- 
passes and  overflows.  To  meet  the  water  quality  goals  of  the  region, 
three  plans  were  developed  for  controlling  the  combined  sewer  overflows 
and  thus  limiting  the  total  pollutants  discharged  to  a receiving  stream. 

In  each  plan,  a specified  volume  of  combined  sewer  overflows  would  be 
stored  in  numerous  facilities  constructed  throughout  the  area.  These  faci- 
lities would  provide  for  the  retention  of  floating  debris  by  skimming, 
chlorination  for  effective  disinfection  of  the  overflows  which  would  occur 
when  the  storage  capacity  is  exceeded,  and  the  removal  of  septic  solids 
buildup  deposited  by  smaller  retained  storms  over  an  extended  period. 
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from  storage,  the  retained  stormwater  would  be  reintroduced  into  the 
Interceptor  system  at  a lower  rate  and  treated  at  the  same  facility  used 
to  treat  the  municipal-industrial  flow  from  the  area.  The  most  extensive 
orage  system  was  selected  since  the  other  two  plans  would  probably  not 
be  sufficient  to  meet  the  interim  water  quality  goals.  The  location, 
tvpe  of  storage,  and  land  requirements  are  not  shown  on  the  figure  as  they 
have  not  yet  been  defined. 

Advanced  W astewater  Treatment  Alternative  Une 

This  alternative  utilizes  advanced  wastewater  treatment  as  the  primary 
method  of  municipal-industrial  wastewater  treatment.  Storm  runoff  would 
be  treated  by  the  independent  physical-chemical  treatment  process.  Sewage 
sludges  would  be  disposed  of  by  the  most  cost  effective  method  as  identi- 
fied by  the  contractor;  and  lime  sludges  would  be  recalcined  and  reused. 

The  alternative  would  make  maximum  use  of  four  existing  regional  plants 
in  the  area  while  minimizing  loss  of  treatment  effectiveness  during  the 
implementation  period. 

The  system  would  utilize  seven  regional  advanced  wastewater  treatment 

facilities  located  as  shown  in  figure  3A.  The  existing  plants  located  at 
Port  Huron,  Detroit,  Wyandotte  and  Monroe  would  be  upgraded  and  expanded 
as  necessary  to  meet  the  requirements  of  the  system.  New  plants  would  be 
constructed  at  East  China,  near  the  mouth  of  the  Huron  River,  and  east  of 
Adrian.  Additional  community  advanced  treatment  plants  would  be  located 
as  shown  In  the  figure. 

Major  interceptor  construction  necessary  for  Implementation  of  this 
alternative  would  include:  an  interceptor  along  the  shoreline  in  southern 

St.  Clair  County,  an  interceptor  along  the  Detroit  River  to  the  Huron 
River,  an  interceptor  from  Ana  Arbor  following  the  Huron  River  to  Its  mouth, 
and  an  interceptor  following  Hannan  Road  north  of  the  Huron  River . 
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The  system  designed  for  handling  combined  sewer  overflow  and  urban 
storm  runoff  would  be  essentially  Independent  of  the  Municipal-industrial 
wastewater  treatment  system.  (See  figure  3B).  The  stormwater  system  would 
utilize  forty-nine  community  storage  reservoirs  ranging  in  size  from  80  t bc< 
acres.  These  and  two  regional  reservoirs  of  3,120  acres  each  would  be  us,  i : 
temporary  storage  of  peak  storm  flows.  Treatment  of  collected  stormwater 
would  be  carried  out  at  six  facilities.  Two  of  the  facilities  utilizing 
the  IPCT  process  would  be  at  the  location  of  regional  storage  reservoirs 
in  Monroe  (collocated  with  Huron  River  M & I plant)  and  Macomb  Counties 
(Chesterfield  Township).  Two  additional  IPCT  plants  would  be  located  on 
the  Rouge  River  at  Plymouth  and  on  the  Huron  River  south  of  Belleville 
Lake.  Stormwater  would  also  be  treated  at  the  site  of  the  East  China  plant 
and  at  the  Adr ian-Tecumseh  site. 

An  extensive  system  of  interceptors  and  tunnels  would  be  required  to 
collect  storm  runoff  and  combined  sewer  overflows  at  the  present  points 
of  discharge  to  surface  waters.  Normal  sewer  construction  techniques  would 
be  utilized  in  less  urbanized  areas;  however,  the  greater  size  of  sewers 
required  in  highly  urbanized  areas  and  the  construction  problems  encountered 
made  design  of  hard  rock  tunnels  necessary. 

Sludges  generated  by  the  system  would  be  handled  by  several  methods. 
Primary  and  secondary  sewage  sludges  would  be  incinerated  at  plants  in 
Monroe  and  Wyandotte,  the  ash  being  disposed  of  by  landfill.  The  remain- 
der of  the  sewage  sludges  would  be  dewatered  and  hauled  to  landfill  sites 
in  St.  Clair  and  Lenawee  Counties.  Lime  sludges  generated  at  all  treat- 
ment plants  with  the  exception  of  Port  Huron  and  Monroe  would  be  recalcined 
for  lime  recovery.  Sludges  not  recalcined  would  be  disposed  of  in  landfill 
areas.  A major  additional  source  of  waste  solids  would  be  the  solid  ma- 
terial which  would  accumulate  in  stormwater  storage  facilities.  That 
material  would  be  disposed  of  by  landfill. 

Costs,  energy  and  chemical  demands  for  the  system  are  covered  in  the 
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impact  table  (Table  5)  The  additional  land  required  for  the  system  la  also 
an  important  consideration.  Total  land  needs  by  type  of  operation  are: 

Treatment  Plants  1,382  Acres 

Stormwater  Storage  23,800  Acres 

Sludge  Landfill  (50  years)  6,487  Acres 

Advanced  Wastewater  Treatment  Alternative  Two 


This  alternative  also  utilizes  advanced  wastewater  treatment  as  the 
primary  method  of  municipal-industrial  wastewater  treatment  and  indepen- 
dent physical-chemical  treatment  to  handle  stormwater.  In  order  to  limit 
sludge  hauling  and  land  requirements  for  disposal,  sludge  incineration 
and  lime  recalcination  would  be  employed  at  all  plants.  As  in  AWT  Alter- 
native One,  maximum  use  would  be  made  of  the  four  existing  regional  plants 
in  the  area  while  minimizing  loss  of  treatment  effectiveness  during  the 
implementation  period. 


This  alternative  would  employ  the  same  facilities  for  wastewater 

treatment  and  stormwater  storage  and  treatment  as  AWT  Alternative  One  (figures 
3A  and  3B).  The  use  of  sludge  incineration  and  lime  sludge  recalcination 
at  each  plant  rather  than  direct  landfill  of  sludge  makes  a significant 
difference  in  total  air  emissions,  energy  consumption  and  land  use.  The 
new  land  needs  by  type  of  operation  are: 

Treatment  Plants  1,382  Acres 

Stormwater  Storage  23,500  Acres 

Sludge  Landfill  (50  years)  3,201  Acres 


Other  requirements  for  this  alternative  can  be  found  in  Table  6. 

Independent  Physical-Chemical  Treatment  Alternative  One 

This  alternative  would  utilize  independent  physical-chemical  treat- 
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STORMWATER  CONTROL  SYSTEM  FOR 
AWT  a IPCT  alternatives 


ment  as  the  primary  method  for  treatment  of  both  municipal-industrial 
wastewater  and  storm  runoff.  Sludges  generated  during  treatment  would  be 
incinerated  and  recalcined  lime  would  be  reused.  This  plan  emphasizes 
centralized  treatment  and  would  abandon  all  existing  regional  plants  in 
the  area  (see  figure  4A). 

Municipal-industrial  wastewater  would  be  treated  in  only  three 
regional  plants,  the  major  plant  located  near  the  mouth  of  the  Huron 
River  and  two  lesser  plants  located  in  East  China  and  east  of  Adrian. 

Major  interceptor  construction  necessary  for  implementation  of  the  plan 
would  include:  an  interceptor  along  the  St.  Clair  County  shoreline,  a 

major  interceptor  from  the  present  Detroit  plant  along  the  Detroit  River 
to  the  Huron  River,  an  interceptor  from  Ann  Arbor  following  the  Huron 
River  to  its  mouth,  and  an  interceptor  following  Hanna  Road  north  of  the 
Huron  River.  Communities  outside  the  area  served  by  the  regional  plants 
would  operate  small  advanced  treatment  plants  until  growth  would  justify 
extension  of  regional  interceptors. 

The  system  for  collection  and  storage  of  stormwater  would  be  the  same 

as  previously  described  (see  figure  4B) . Stormwater  treatment  facilities 
would  be  located  at  each  of  the  three  regional  plants.  Three  additional 
facilities  would  be  located  in  Macomb  County,  Plymouth  and  south  of  Ypsilanti. 

Wastewater  treatment  sludges  would  be  incinerated;  ash  would  be  land- 
filled  and  recalcined  lime  reused.  A major  additional  source  of  waste 
solids  would  be  the  solid  material  which  would  accumulate  in  stormwater 
storage  facilities.  That  material  would  be  disposed  of  by  landfill. 

Costs,  energy  and  chemical  demands  for  the  system  are  covered  in  the 
impact  table  (Table  7).  The  additional  land  required  for  the  syptem  is 
also  an  important  consideration.  Total  land  needs  by  type  of  operation 
are: 
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•leteloprnenl  of  a supplrinrfil.it  t water  sourer  for 
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would  he  phased  out  ht  Wf5 

1 he  regional  economt  would  he  stimulated 
trmporarilt  due  to  drmands  for  construction 
materials  and  increased  construction  pat  rolls 

f.ross  income  in  thr  area  would  increase  due  lo 
increased  wastewater  ststem  pas  rolls.  howrtrr 
there  would  be  an  area  wide  decrease  in  disposable 
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Treatment  Plants 

Stormwater  Storage 

Sludge  and  ash  disposal  (50  years) 


970  Acres 
23,500  Acres 
3,431  Acres 


Independent  P hys leal -Chemical  Treatment  Alternative  Two 

Like  1PCT  Alternative  One,  this  alternative  utilizes  independent 
physical-chemical  treatment  as  the  primary  method  for  treatment  of  both 
municipal- industrial  wastewater  and  storm  runoff.  Sludges  generated 
during  treatment  would  be  incinerated  and  recalcined  lime  reused.  Unlike 
IPCT  Alternative  One,  this  alternative  would  emphasize  use  of  existing 
regional  facilities  at  Port  Huron,  Detroit,  Wyandotte  and  Monroe  by  con- 
verting these  plants  to  the  IPCT  process  (see  figure  5A ) . 

Municipal-industrial  wastewater  would  be  treated  at  Port  Huron,  East 
China,  Detroit,  Wyandotte,  Monroe,  near  the  mouth  of  the  Huron  kiver  and 
east  of  Adrian.  The  interceptor  system  required  for  this  alternative 
would  be  the  same  as  that  previously  presented  for  AWT  Alternatives  One 
and  Two.  Communities  outside  the  area  served  by  the  regional  plants  would 
operate  small  advanced  treatment  plants  until  growth  would  justify  exten- 
sion of  regional  interceptors. 

The  stormwater  collection,  storage  and  treatment  system  would  be  the 
same  as  described  in  the  previously  presented  alternatives.  Treatment 
facilities  would  be  located  at  the  sites  of  the  three  municipal-industrial 
treatment  plants  at  East  China,  the  Huron  River  and  Adrian,  and  at  Plymouth, 
Ypsilanti  and  Macomb  County  (see  figure  5B). 

Wastewater  treatment  sludges  would  be  incinerated;  recalcined  lime 
would  be  reused;  and  waste  ash  would  be  disposed  of  by  landfill.  The 
largest  quantities  of  waste  solids  would  be  taken  from  stormwater  storage 
facilities.  The  storm  solids  would  be  allowed  to  dry  and  landfilled. 


64 


TABLE  8 

INDEPENDENT  PHYSICAL- CHEMICAL  TREATMENT  ALTERNATIVE  TWO 

IMPACT  IDENTIFICATION  TABLE 


T 

till  IMMI  IlIVll  V|(  INIh  m 
v w \ni  i w v i m i vt  ii  in 

— 

1 III  vKI  V IN  SOI  1 III  \s|l  k\  MU  lilt.  \N 
MHUIlHl  III!  W VS  1 1 W V 1 1 Ii  s V s 1 1 VI 

HHM 

u \ n k vi  m 

V MKI  UMI  KK-S 

Nlgndi.  anl  inipf  otrllit  ui  • ■ "old  hr  r spec  led  ill  III* 
wain  r|uahit  in  III.  M t Ian  • liul. oi  k.iUgc. 
Huron  llrlloll  and  KaiMli  Ko.it  due  l<> 
rllltt Inal lou  ..1  urliau  tloimwan.  .n.l  waslewairi 

do.  hair.  ' 

IVak  Moflll  llows  w ould  lie  t .|Uall<r  d o.  III.  It 
Huron  and  ( liiilon  Knrrs  dui  to  stormwater 
storage  la.  llilirs 

1 

j 

It  . KOI  Ml  V\  V 1 t M 

Miur  treatment  plant  tludgrt  would  lie  incinerated 
prim  In  disposal 

■ s 1 It  1 II  1 \ Ml  V\  V I 1 HI  OW  1 

llahilats  lor  lllt.driatit  tarn,  loh  would  hr 
ilU|>iiord.  huweter.  aihli.ial  slinking  would  lx 
required  1"  iiiauilain  |i..|iulalioio 

I l.l  U HI  It  III  VI  I II 
! 

I’alhugen  toiitaiiiiualioii  Ii.nii  irraltnn.l  plain 
rf  Our  ii  It  and  tint  on  i rolled  dor  barge  ol  urban  Murm 
runoff  and  toinlnned  sewn  ovrrllow  Would  be 
tiriuallt  rliminalrd 

1 

Inlet' In >us  d orate  could  lie  spi tad  hr  waltrlowl  or 
other  am. Halt  allowed  atrevt  1"  tiomiwali  I storage 
lag.  >•  .lit 

..a. • • • • • • 

• •••••••••••••asaaaaaaaaaa* 

• aa#a*aa»a«aa*#aa*aaaaaaaaa 

! 

V potential  hazard  would  evist  when-  laigr 
<iuaulilir<  o|  thlurim-  would  hr  handled  Min  Mir 
ihlolinr  (ir "dill  Ill'll  would  Mginllcanll'  rrdutr  (hr 

' • ' to.  v t Ml  \ U H VI  M Mil  Kt  IS 



Some  gaseous  |NOx  and  Mlxl  and  parti, ulalr 
mailer  would  he  rmmilled  limn  iiirinrraliun.  lime 
sludge  ret« k trial mn  and  . arlmn  regene ration 
farililirt  ai  ir.-ainiriil  plant  sites 

| 

V I'l'jiiir  would  hr  * isihlr  ai  im  ineratmn  and  lint* 
sludge  ir.  a kina  lion  Mir.  due  to  .undented  water 

H i ll»  Ml<  vl  "> 

125. IKK)  Ions  ol  chlorine  lor  raw  malrrails.  tall  and 
electrical  eneigt  2hOO  kwhr  ton  C 1 . » would  be 

. oioumrd  annuall. 

Ml.OOW  lorn  of  lime  tor  ra»  mafrna/s.  limestone 
ruck  and  heat  energ.  4 2'-H.25  million  HI  1 ion 
lintel  would  hr  consumed  annua  lit 

• till  Ml  VI  I’DWl  M 

J br  a» r/agr  rleilntal  power  demand  ol  Hi 4 
megawatts  o within  the  |itannrd  . apahililwt  of 
1 lrll.nl  1 ilitnil 

1 hr  additional  INMi  mrgawall'  required  for  peak 
stormwater  pumping  would  he  met  hi  ttaftd-ht 
generators  which  could  also  serte  as  emergen,  i 
back  up  lo  thr  regional  power  grid 

I Oil  Mil  M M us 


<1  billion  HI  I of  heai  niergt  liom  (uel  oil 
natural  gas  would  hr  required  dailt 


> M>  N| 


I allot  demands  lor  . ..nettm  Imn  w.iulil  • 
period  ol  111  l2  Stats  Il»  demands  I “I  'lia  I |< 
m i>uUi  ■ t>  ml  i lu  Ini  al  su|i|ii  ■ lliu«  n ijuti  n>. 
fluili  nilMift  the  rrciuli 


t neiliphouirlll 
repcilril  l<i  miIIi  Ihr  a. 

and  imiuv  upon  tomplrim 


msliui  i mil  li 


dr  s » “ultl  l« 


I In  lolal  nprl  allllg  Inalipnwrl  l ■ i{iili  ill  •'■mill  In 
1 ll'*  < *epti  mi  liamillg  ptngraiue  w nulrl  In  in  ■ ■ nai  • 
in  mi'll  demands  lot  In  linn  mii»  a ml  ept . mM  > . ab..i 


\Mlk\MIKIM  UlkM.h 


I lMlllljlll  4 II  I III'  pinpOMtl  lat  lilies  wnultl 
sornewhal  allri  «-  v in  I iii|*  land  un  I liv  uw  "I  Hit 
1 1‘<  I prin  •»  . •*  .nit/  iiiiiiiiniii  land  ferjutr niirW' 

l«»i  irralnienl  Ueililies 


:::: 

pi: 


k ‘ I iiMIM  . 


Hullrr  arras  ->pei  lilt'd  lot  must  “ailcMalrl  lat  ililn  » 
hair  poirjilial  mi  In  lot  al  mills  ol  gosn linn  m Im 
open  spate  or  ret  (rational  areas 

Implrlllrillalloll  of  this  plan  would  nrienlUle 
deirlopiuelil  of  a supplellienlai  i wain  muiii  for 
Ihr  Xiiii  Xrhor- X psilanli  area  O' a i onl  jlnmi  inalli 
hits  llows  ill  Ihr  Huron  Him 

X potential  would  exist  lor  developing  Imal 
nitlusliial  (taler  supplies  Ulill/ing  renoialrd 
“t'liii  jin  parlii  ulai  u in  iln  in  mill  nf  lanlltles 

near  Xdrian.  1 pubinii.  I'leiunulh  ami  the  llumn 
Kim  IndusliMl  expansion  could  thus  fir 
i iii  'hi rant'd  in  arras  pfeiiouxle  nut  nidmfniHl 
or  irulvd 

laud  i a 1 u r along  soul  hrasirrn  Michigan 

shorelines  should  increase  due  lo  iniprosed  water 
i(ua  Mi  ■>»«'(  ihr  area  and  J)r  a It  (low  rrdui  lion  in  the 
Kdugr  and  ( lllilon  Hum 

Smile  lost  .1  piopcri  s idlin'  mu»  lie  experienced  in 
Ihr  v until  i id  atiinn/rr  rnn/iMgrwrM  Iji />/>»■•> tiur 
in  iln  stigma  associated  KHh  such  facilities 

X \|>  INSlI  It  | IONS 

Ihr  liislort  ol  growing  inlet  go  i ri  unit trial 
cooperation  in  southeastern  Mulligan  uis  ihr  basis 
for  a regional  a ppr  oat  h In  wasirwalri  iiiaiiagrinrill 

liuplrmrnlalion  and  operalnm  ol  this  alternator 
w..uld  re<|uirr  om  m srsrral  inanagriiiriil 
tirgani/almns  ha i mg  a number  til  rouiprrhrusii r 
inanagriiiriil  • apalulilies  1 1 r planning.  Iinaricmg 
idiisiiuiln.il  tipriaiidri.  inainie  iiaiu  t and 
adminiMralot  i apahilifK-si 

Implrmrnlalum  ol  Ihis  plan  would  In  tonliars  to 
ihr  goals  ol  some  eomiiiunilirs.  parlicularis  Xtiu 
\rbor.  I'onlut  and  Warren,  which  desire  lo 
mainlaui  aiilonon.. 

J7,<»25  at  ti  t nf  iami  vi  nnlu  In  iriiiotrii  from  I In  la  \ 
base  of  Imal  and  cuuntx  gciserniiients 


XII  rsisiing  Itrainirul  latihlies  m the  sen  ice  area 
with  the  exception  of  Detroit.  Wsandoftr,  I’orf 
Huron  and  Monroe  would  hr  phased  out  bs  Id** 

Ihe  regional  econorm  would  br  slimulaled 
■ rmporarils  due  lo  demands  tor  t onslruclion 
malerials  and  mi  teased  c onslruclion  pas  lolls 

-1 

l.foss  on  Mine  in  Ihe  arra  would  increase  due  lo 
1 increased  waslrwalrr  ssslrm  pasrolls.  hoWeser. 
there  w ould  lie  an  area  widr  dn  lease  m disposable 
iiiroine  ol  each  Iannis  due  lo  increased  sewer 
charges  In  offset  costs  shown  under  \ below 

Ihr  ■ nation  of  an  unpolluted  wgiei  supple  wi.uld 
| riot  hate  a MgnifManl  Wlffl  on  rxrsling  economic 
[ enterprises.  nor  it  il  apl  l<>  allrarl  new  teprs  of 

TABLE  8 (CONTINUED) 

INDEPENDENT  PHYSICAL- CHEMICAL  TREATMENT  ALTERNATIVE  TWO 
IMPACT  IDENTIFICATION  TABLE 


• l*H  \l  UIKH  I V'M  \l  < OM 


n't  MMI.IMMl 


Costs,  energy  and  chemical  requirements  for  the  system  are  covered 
in  the  impact  table  (Table  8).  The  additional  land  required  for  the  sys- 
tem is  also  an  important  consideration.  Total  land  needs  by  type  of 
operation  are: 

Treatment  Plants 
Stormwater  Storage 
Sludge  and  Ash  Disposal  (50  years) 

Independent  Physical-Chemical  Alternat ive  Three 

This  alternative  is  identical  to  IPCT  Alternative  Two  (figures  3A  & 5B)  with 
the  exception  that  no  incineration  processes  would  be  employed  for  sludge 
disposal.  This  would  result  in  a large  increase  in  sludge  volume  for 
disposal  and  a subsequent  increase  in  land  required  for  sludge  disposal. 

Also  lime  reuse  would  not  be  possible.  The  advantages  gained  at  the  cost 
of  the  additional  land  and  chemical  demand  would  be  thy  elimination  of  a 
potential  air  emission  source  and  a significant  reduction  in  energy  con- 
sumption. 

Costs,  energy  and  chemical  requirements  for  the  system  can  be  found 
in  the  impact  table  (Table  9) . The  additional  land  required  for  implemen- 
tation of  this  alternative  is  listed  below  by  type  of  intended  use: 

Treatment  Plants  897  Acres 

Stormwater  Storage  23,500  Acres 

Sludge  Disposal  (50  years)  15,971  Acres 

Land  Irrigation  Treatment  Alternative  One 

This  alternative  would  utilize  land  irrigation  treatment  as  the  pri- 
mary method  of  municipal-industrial  wastewater  and  storm  runoff  treatment. 

The  alternative  would  make  maximum  use  of  the  recyclable  constituents  of 


897  Acres 
23,500  Acres 
3,528  Acres 


71 


TABLE  9 

INDEPENDENT  PHYSICAL- CHEMICAL  TREATMENT  ALTERNATIVE  THREE 

IMPACT  IDENTIFICATION  TABLE 


\ V\  \s||  W \ll  K I \l  ||  m 


*>1X1111114111  inipiorniriiix  muld  In 
Main  qualiii  in  lli<  Si  < Uu  1 * * 
IIuioii  llrlmil  411(1  K41MH 

rilllllliatloll  <■>  U1I1411  Sl(irill«*4lt  1 
dl*i  1)4 1 Kf 


liiiion  H. 


IV4I1  * (or III  lion*  hhuIi/N  ei/udh/id  mil u 

1 1 ui  uii  411U  < linlmi  Hurt*  due  l«i  *ioi 
xlnfaxr  1 4(  ilillrx 


4 . f . xiikI  MJlrr  i dill  4 III  11)4 1 mil  muld  kmiII  ll  Omit' 
Uiidfdlx  in  *>l  I bn  4111I  I 1 ii4»(.  I duiilii'  were ilu 

plnpdll  op,|jl(d  |pfl|H4l>  i ollljllllllJllt'  1 1 1 1 r .1 1 < 

•V  hran  IIIIUKI 


lljhltjtx  I or  lllldlll  Jill  C4IIIC  ll'h  MKUll 
Ifiipimid  tluni  >rr  jfiiliiul  >lo,  kinx  miiuI 
rrqinrrd  In  ni4 ml 4 111  population* 


l*4lliitK*-M  ( diil4lii|ii4llnll  Inmi  inalliirfit 
r llluriit  > • nd  uni  niilndled  dixi  I141  k»  •••  “than 
fuiuill  *’“>  ' “lolmied  w»//  i»r;flii*  mui* 
iirtU4ll(  clini  1114 Iril 


l mu'  d ixraxr  1 mi  Id 

4IIIIII4I'  jlloMld  .1. 


• ll  1IIIIM.1I, 


L|;iiiii|( 


V |idlriill4l  I14/411]  Mould  fxixl  mIuii  large 
>|U4iililir-  « • 1 chlnruir  Mould  he  handled  lOn  Mir 
t hlnniir  piddiKlioii  Mould  xicrtificantl)  reducr  Ihr 


Nome  gaxrmix  l\ll\  4iid  SUXI  4iid  p 
Iii4llii  Mould  hr  rm  III  ll  led  I mill 
ii'l>i'ilrr4lidn  lavililirx  Ml  olhil  tin 
(tint  <"«*  lid  < < brrn  r Inn liult  d 


M Mil  \N|)  \ \ II  K VI  HI 


I2V00II  loii>  n(  ihlornir  101  14M  1114 In  14 K. 
rlrdrnal  rnrrgx  2htlll  kahr  Ion  l I | m 
cunxumrd  annualli 


| IMI1  IIUII  Infix  n(  linn  Inf  u»  lliatrfialx.  Iinm 
nick  and  heal  rnnui  4 24  H 2'  million  HI  I 
timei  Mould  hr  conxunird  admail* 


Ihr  a«rragt  rlnlinal  poMrr  drmand  ..I 
nirgaM  alt*  lx  Milhin  Ihr  planned  lapahdili 
Drlioii  I dixon 


Ihr  additional  IHMl  meganaii*  fo^uifnl  lot 
xIorniMalrr  pumping  Mould  hr  no  1 hi  >lai 
gritrialnr*  ahuh  , ould  alxi-  xifd  41  imii| 
haik  up  fo  f hi  regional  potter  t nd 


’ hdlioii  Nil  of  h«ai  rnrff)  ln*H  im> 
nalufal  ga*  Mould  hr  irquiiril  dad< 


I ahof  demand*  fol  • nnxffutlmif  Mould  . • 

period  of  I*'  1.'  »ra*x  Ihr  demand*  lot  ihai  p 

Mould  t mc  (I  ‘hr  I. Hal  *uppl*  ihu-  ii«|UUMi( 


I Ml*  I * » \ Ml  N I 


I hr  comment*  In  ifth  labia  irt  Inianiatf  to  Menilfy 
impact*  only,  each  comment  appear*  unbar  tfc« 
column  tdrntiftbig  ihr  area  of  |rcaa**i  tlgnlAcaocr 
i ha  rriallte  tignlflcanea  for  op<r  arana  la tbantifkp 
by  the  to  ran  in  f Mint  *4  In  tfe*  Inbat  la  the  rljM 


t-quaUy 

Significant 


I*  art  tally 
significant 


Soma*  hat 
Significant 


□ 

o 


TABLE  9 (CONTINUED) 

INDEPENDENT  PHYSICAL- CHEMICAL  TREATMENT  ALTERNATIVE  THREE 


IMPACT  IDENTIFICATION  TABLE 


reatiotial  arra> 


Implementation  »t  this  plan  < 
de'etopnient  ol  a supplemental  ■ 
the  \nn  Vrbor-V  psilanli  area  in 
low  flows  in  ihr  Huron  Kt'er 


•HIM  i would  rxist  lor  drirliipillg  local 
il  wain  supplies  utilising  rrno>alrd 
in  particularly  in  the  iicmiie  ol  facilities 
Irian.  tpsilanli  IMttnouih  ami  Ihr  Huron 
Industrial  expansion  could  thus  hr 
ged  in  area'  preciously  uol  industrial!) 


oss  ol  propnit  salur  may  l»r  r spcritiuni  in 
mt s ol  wastewater  management  las ilitics du< 
<t|gma  assoc ia Ini  with  suih  ladlllirs 


ul  growing  mint' 

soulhraslrrn  Mu  Incan 
pprtiat  hlo  wastewater  i 


•prralm 
a regior 


Implriiirnlatuin  and  opnation  ol  this  alternator 
would  require  oiyr  or  srsrral  management 
organizations  Maying  a number  ol  t ompreherrsoc 
management  capabilities  it  r planning  financing, 
construction  operation,  maintenance  and 
administrator  . apalolllirs . 


! VII  existing  irralmrnl  lacihiirs  in  Ihr  sen  lee  arra 
with  ihr  rvcrptiun  of  Detroit,  "yandollr.  l*or 
| Hum n and  Monro*  would  hr  phased  out  he  in' 


Ihr  rtf  tonal  economy  would  hr  \ltmulai 
temporarily  due  to  demands  for  ronslrucli 
materials  and  increased  construction  payrolls. 


firms  income  in  the  arra  would  merrasr  due  In 
increased  wastrwairr  system  payrolls,  howesrr. 
there  would  hr  an  arra-wide  dec  tease  in  drsposahlr 
income  of  each  family  due  to  increased  sewer 
chargrs  lo  offset  costs  shown  under  \ below 


I he  rrealron  of  an  unpolluted  water  supple  would 
noi  hast  a significant  effect  on  existing  economic 
encerprt/ex.  nor  r*  it  apt  to  attract  new  types  ol 
economic  actieits 


HP  ■ ' | Hi  H HH* w-.iiigi.  ^"'.Wp,,liUI|„„.  i . iLiijHim  i L L.  H . iij  . I iiiipiiJWUP 


TABLE  9 (CONTINUED) 

INDEPENDENT  PHYSICAL- CHEMICAL  TREATMENT  ALTERNATIVE  THREE 


IMPACT  IDENTIF 

CATION  TABLE 

1 Ml  IMMI  1)1  All  \|C  INI  1 V (It 
\ * xxim  xim  u<  mn 

IMI  AMI  X IN  NOl  III!  XNll  NN  MU  IIK.  XN 
NIMXIDHX  llll  VX  XNll  XX  XII  M NXNII  \l 

■hh 

Mr«K)rni%  ol  laiidv  near  piojiosrd  la.ilnm  Mould 
have  thru  normal  lilr\l*lr  diwuplrd  anil 
t oinnirft  lal  rnlripciiTN  nraf-Ot  Mould  l>r  allrtlcd 
m Ink  t onsliuuion  oprialions  Mrir  undriMat 

| hr  '.Inn  Mould  lirlp  wild)  a triennial  turd  lot 

rtpandrd  Main  ha»cd  tci  trallim  ti*  « tcllilK  molt 

Mains  suilahlr  lot  lolal  liod*  i oiila.  1 tmralioii 

\ nXn|)  M t ONlN 

V l Xl*ll  XI  < ON|n 

V)  <#7.000.0110 

H \MllKI  I/I  l>  < XI'll  VI  ( ON  | 

1 X>  • tier  jmiuili 

5V  .000.000 

1 nl'l  K \ 1 ION  \M>M\IMIV\\(I 

V > r idge  Aitinuli 

III. 000.000 

It  IOI  W Wl  KXU  XNM  \l  ( ONI 

1 70.000.000 

76 


HIM  Kl  f>\ 

1AM)  IR Rl(. AVION  TRKATMENT 
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wastewater  bv  applying  both  treated  wastewater  and  wastewater  sludges  t< 
land  for  agricultural  production.  This  would,  however,  require  abandon- 
ment of  all  existing  wastewater  treatment  facilities. 

A mixture  of  municipal-industrial  wastewater  and  storm  runof  f would 
receive  an  equivalent  of  secondary  treatment  at  two  major  aerated  lagoon 
systems  in  Monroe  and  St.  Clair  Counties  and  a smaller  system  in  Lenawee 
County  (see  figures  6A  & 6B).  At  the  lagoon  sites,  storage  would  be  pr. 
all  wastewater  for  a period  of  155  days  since  wastewater  would  not  be 
applied  to  the  land  during  winter  months  and  wet  periods.  Treated  waste- 
water  would  be  chlorinated  for  disinfection  and  applied  to  the  land  areas 
shown  in  the  figure.  After  percolation  through  the  soil,  renovated 
wastewater  would  be  collected  in  an  underdrain  system  and  either  discharged 
to  local  streams  for  flow  augmentation  or  transported  to  major  rivers  for 
d iscnarge. 

Wastewater  would  be  transported  to  the  treatment  lagoons  from  a major 
transmission  tunnel  paralleling  the  Lake  St.  Clair,  Detroit  River,  and 
Lake  F.rie  shoreline.  Major  interceptors  from  Ann  Arbor  along  the  Huron 
River  and  from  the  Huron  River  north  along  Hanna  Road  would  be  required  to 
complete  the  Detroit  regional  municipal-industrial  interceptor  system.  A 
second  interceptor  system  paralleling  the  St.  Clair  River  would  serve  St. 
Clair  County. 

The  system  for  collection  and  storage  of  storm  runoff  would  be  indf 
pendent  of  the  municipal-industrial  wastewater  system  until  the  stormwater 
system  would  discharge  to  the  Detroit  River  transmission  tunnel.  The 
stormwater  storage  system  would  consist  of  forty-nine  commur.itv  reservoirs 
ranging  from  80  to  690  acres  in  size.  Two  regional  reservoirs  of  3,120 
acres  would  be  located  at  each  end  of  the  Detroit  River  transmission 
tunnel . 

Sludges  generated  at  the  aerated  lagoons  would  be  dredged  from 
settling  lagoons  and  applied  to  land  adjacent  to  the  lagoon  site.  Sludge 
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from  stormwater  storage  lagoons  would  be  removed  dry  and  landfilled. 


Costs  and  energy  and  chemical  demands  for  the  system  are  covered  in 
the  impact  table  (Table  10) . To  insure  the  management  control  necessary 
for  concentrated  application  of  wastewater,  it  was  assumed  that  all  ir- 
rigation land  would  be  purchased  by  the  implementing  agency.  The  total 
land  requirements  of  the  system  by  type  of  operation  are: 


Stormwater  storage  system 
Treatment  and  storage  lagoons 
Land  application  of  sludge 
Irrigation 

Sludge  Landfill  (50  years) 


23,500  Acres 
71,601  Acres 
41,476  Acres 
597,530  Acres 
1,960  Acres 


Land  Irrigation  Treatment  Alternative  Two 

This  alternative  would  use  land  irrigation  treatment  as  the  primary 
method  of  municipal- industrial  wastewater  treatment.  The  majority  of  the 
storm  runoff  would  be  treated  by  the  1PCT  process.  This  alternative  would 
make  use  of  the  recyclable  constituents  from  those  wastewaters  having 
greatest  concentrations  of  the  desirable  constituents,  and  would  treat  less 
concentrated  wastes  in  wastewater  plants.  The  alternative  would  still 
result  in  abandonment  of  the  existing  wastewater  treatment  facilities. 

Municipal- industrial  wastewater  would  be  handled  as  indicated  in 
Land  Alternative  One;  however,  since  stormwater  would  be  treated  in  a 
separate  system,  the  land  requirements  for  treatment  and  storage  lagoons 
and  irrigation  are  significantly  less  (see  figures  7A  & 7B).  The  collection  anu 
transmission  system  would  change  somewhat  since  storm  and  municipal- indus- 
trial wastewater  separation  would  be  maintained.  A major  transmission 
tunnel  would  be  required  from  the  site  of  the  existing  Detroit  plant  north 
to  the  St.  Clair  County  lagoon  site.  The  northern  portion  of  the  Hanna 
Road  interceptor  system  would  remain  as  a part  of  the  Detroit  rather  than 
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the  Huron  River  system.  Other  interceptors  would  be  as  indicated  in 
earlier  alternatives. 

The  storm  runoff  in  this  system  would  be  handled  at  four  major  ICPT 
plants  as  well  as  two  of  the  land  treatment  sites.  The  four  plants  would 
be  located  at  Chester f ield  Township  in  Macomb  County,  Plymouth,  south  of 
Ypsilanti  and  near  the  mouth  of  the  Huron  River.  Stormwater  from  St. 

Clair  County  and  the  Adrian-Tecumseh  areas  would  be  handled  on  adjacent 
lagoon  and  irrigation  sites.  The  collection,  storage  and  transmission 
system  would  be  the  same  as  employed  in  the  other  alternatives. 

Sludges  generated  at  the  aerated  lagoons  would  be  dredged  from  the 
settling  lagoons  and  applied  to  adjacent  lands.  Solids  which  would  ac- 
cumulate in  stormwater  storage  lagoons  would  be  removed  periodically  and 
disposed  of  in  landfill  areas  in  St.  Clair  and  Lenawee  Counties.  Sludges 
generated  at  stormwater  treatment  plants  would  be  recalcined  and  lime 
reused  in  the  process;  the  ash  would  be  landfilled  with  solids  from  storm- 
water reservoirs. 

System  costs  and  chemical  and  energy  demands  are  covered  in  the  impact 
table  (Table  II).  As  in  the  previous  alternative  purchase  of  the  irri- 
gation land  was  assumed  to  assure  operational  control  of  agricultural 
activities.  The  total  land  requirements  of  the  system  by  type  of  operation 
are : 
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Combination  Wastewater  Treatment  Alternative  One 

This  alternative  would  utilize  botii  advanced  wastewater  and  indepen- 
dent physical-chemical  treatment  methods  for  renovation  of  municipal-indus- 
trial wastewater  and  independent  physical-chemical  treatment  for  storm- 
water. Sewage  sludges  at  AWT  plants  would  be  disposed  of  in  the  most  cost 
effective  manner;  and  lime  and  IPCT  sludges  would  be  recalcined.  Since  the 
AWT  process  would  be  used  at  those  existing  plants  utilized  in  the  system, 
less  chance  would  exist  for  disruption  of  treatment  during  construction. 

The  IPCT  process  was  selected  for  all  new  construction  due  to  its  advan- 
tages in  both  cost  and  energy  consumption. 

The  system  would  utilize  six  regional  facilities  for  treatment  of 
municipal-industrial  wastewater.  Existing  plants  in  Port  Huron,  Detroit 
and  Monroe  would  be  upgraded  to  AWT  plants;  and  three  new  IPCT  plants 
would  be  constructed  at  East  China,  near  the  mouth  of  the  Huron  River  and 
east  of  Adrian.  Additional  community  advanced  treatment  plants  would  be 
located  as  shown  in  figure  8A. 

The  interceptor  system  required  for  implementation  of  the  plan  would 
be  the  same  as  required  for  AWT  Alternative  One  except  that  the  Detroit 
River  interceptor  to  the  Huron  River  plant  would  have  to  be  large  enough 
to  accommodate  the  flow  from  the  Wyandotte  service  area. 

The  system  designed  for  stormwater  would  be  the  same  as  previously 
described  including  a massive  system  of  interceptor  sewers  and  tunnels, 
storage  facilities  and  treatment  at  three  municipal-industrial  wastewater 
treatment  sites  (East  China,  Huron  River  and  Adrian)  and  three  new  separate 
sites  (Plymouth,  Ypsilanti  and  Chesterfield  Twp.see  figure  8B). 

Sludge  handling  methods  very  from  plant  to  plant.  Sewage  sludges 
from  the  Detroit  and  Port  Huron  plants  would  be  filtered  and  landfilled. 
Comparable  sludges  at  the  Monroe  plant  would  be  incinerated  and  the  ash 
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landfilled.  Lime  sludges  at  Adrian-Tecumseh  and  Port  Huron  would  be  land- 
filled; and  lime  sludges  from  all  other  plants  would  be  recalcined  and  tie 
lime  reused. 


System  costs  and  energy  and  electrical  power  demands  are  revered  in 
the  impact  table  (Table  12).  The  additional  land  required  for  the  syrte-i 
by  type  operation  would  be: 


Treatment  Plants 

Stormwater  Collection  and  Storage 
Sludge  Landfill 


1,212  Acres 
23,500  Acres 
5,333  Acres 


Combination  Wastewater  Treatment  Alternative  Two 


This  alternative  would  utilize  both  advanced  wastewater  and  indeprn 
dent  physical-chemical  treatment  methods  for  renovation  of  municipal-indur 
trial  wastewater  and  independent  physical-chemical  treatment  for  storm- 
water. With  one  exception,  this  alternative  duplicates  Combination  Alter- 
native One.  The  exception  is  that  wastewater  from  the  area  iust  south 
the  Detroit  service  area  would  be  handled  at  the  Wyandotte  plant  (upgraded 
to  AWT)  rather  than  being  conveyed  down  river  to  the  Huron  River  plant  (s. 
figure  9A).  The  purpose  of  these  alternatives  is  to  test  the  viabilir-  t 
maintaining  the  Wyandotte  plant  in  a regional  scneme. 

Major  differences  between  the  alternatives  would  be:  (1)  location  nt 

a plant  at  Wyandotte  employing  both  sewage  sludge  incineration  and  lime 
sludge  recalcination  (2)  reduced  size  of  the  downriver  interceptor,  and 
(3)  reduced  size  of  the  Huron  River  plant.  System  costs  and  energy  and 
chemical  demands  are  covered  in  the  impact  table  (Table  13).  Land  require 
ments  for  the  system  by  type  of  operation  are: 

1 ,288  Acres 
5,564  Acres 
23.50U  Acres 


Treatment  plants 

Stormwater  Collection  and  Storage 
Sludge  Landfill 
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Combination  Wastewater  Treatment  Alternative  Three 


This  alternative  uses  advanced  wastewater,  independent  phvs ica 1 -chem- 
ical and  land  irrigation  treatment  methods  for  renovation  of  municipal- 
industrial  wastewater  and  both  independent  physical-chemical  and  land  ir- 
rigation treatment  methods  for  stormwater  renovation.  This  plan  duplicates 
Combination  Alternative  Two  with  the  exception  that  land  irrigation  treat- 
ment would  be  employed  in  St.  Clair  and  Lenawee  Counties  rather  than  build- 
i ng  IPCT  plants  at  East  China  and  Adrian  (see  figure  10A).  ihis  ultima;  i \ e 

would  allow  evaluation  of  land  irrigation  treatment  for  less  urbanized 
areas  reasonably  close  to  irrigation  sites. 

Municipal-industrial  wastewater  would  be  treated  in  AWT  plants  at 
Port  Huron,  Detroit,  Wyandotte  and  Monroe,  and  IPCT  plant  near  the  Huron 
River,  and  the  two  irrigation  sites  referred  to  earlier.  The  irrigation 
system  would  be  a totally  controlled  system;  thus,  purchase  of  the  land 
was  assumed  necessary.  The  interceptor  system  would  be  as  described  in 
earlier  alternatives  (I.e.  AWT  Alternative  One)  except  that  additional 
transmission  lines  would  be  required  from  the  St.  Clair  River  and  Adrian- 
Tecumseh  interceptors  to  the  treatment  lagoon  sites. 

The  stormwater  collection  and  storage  system  would  be  the  same  as  for 
other  alternatives  described  previously  (see  figure  10B).  Stormwater  treat- 
ment would  be  provided  at  IPCT  plants  located  in  Chesterfield  Township  in  Macomb 
County,  near  the  mouth  of  the  Huron  River,  in  Plymouth  and  south  of  Ypsilanti. 

Stormwater  collected  in  St.  Clair  and  Lenawee  Counties  would  flow  to  the 
land  irrigation  systems  through  the  same  transmission  lines  as  the  munici- 
pal-industrial wastewater. 

Sludge  handling  at  treatment  plants  would  be  the  same  as  described  in 
Combination  Alternative  Two.  Sludges  removed  from  the  treatment  lagoons 
in  the  two  land  irrigation  systems  would  be  applied  to  the  land  adjacent 
to  the  treatment  lagoons. 
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Estimates  of  system  costs  and  the  energy  and  chemical  demands  of  the 
systern  appear  in  the  impact  table  (Table  14).  The  land  required  for  the 
system  by  type  of  operation  would  be: 


Treatment  Plants 
Stormwater  Storage  System 
Treatment  and  Storage  Lagoons 
Land  Application  of  Sludge 
Irrigation 

Sludge  Landfill  (50  years) 


1,18b  Acres 
25,500  Acres 
2,691  Acres 
700  Acres 
25 , 7-*0  Acres 
5,452  Acres 


Combination  Wastewater  Treatment  Alternative  Four 


This  alternative,  like  the  previous  alternative,  would  use  advanced 
wastewater,  and  land  irrigation  treatment 

methods  for  municipal-industrial  wastewater  renovation  and  both  indepen- 
dent physical-chemical  and  land  irrigation  treatment  methods  for  storm- 
water treatment.  In  this  plan,  land  irrigation  treatment  would  be  utilized 
in  lieu  of  building  any  new  regional  plants  for  treatment  of  municipal- 
industrial  wastewater. 


Municipal-industrial  wastewater  treatment  plants  in  Port  Huron, 
Detroit,  Wyandotte  and  Monroe  would  be  maintained  and  upgraded  with  AWT 
processes.  The  remainder  of  the  wastewater  would  be  handled  at  land  sys- 
tems located  in  St.  Clair,  Monroe  and  Lenawee  Counties  (see  figure  11A). 

Some  changes  in  the  regional  interceptor  system  would  be  required. 
Wastewater  would  arrive  at  the  St.  Clair  County  lagoon  system  through  a 
transmission  line  from  the  St.  Clair  area  with  wastewater  from  southern 
St.  Clair  County  and  a transmission  line  which  would  intercept  the  flow 
from  the  Oakland-Macomb  interceptor  system.  Flow  from  the  north  half  of 
the  Hanna  Hoad  interceptor  would  flow  into  the  Detroit  interceptor  system. 
The  wastewater  from  the  Huron  River  interceptor  and  the  downriver  Detroit 
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STORMWATER  CONTROL  SYSTEM  FOR 
COMBINATION  WASTEWATER  TREATMENT 
ALTERNATIVE  FOUR 


interceptors  would  floi  to  the  Monroe  County  lagoon  system  for  subsequent 
irrigation  on  land  in  Monroe  and  Lenawee  Counties. 


The  stormwater  would  be  handled  in  the  same  manner  as  described  in 

Combination  Alternative  Three  (see  figure  11B).  Stormwater  plants  would  be 
located  in  Chesterfield  Township,  near  the  Huron  River,  in  Plymouth,  and  smi! i 
of  Ypsilanti.  The  stormwater  collected  in  St.  Clair  and  Lanawee  Counties 

would  be  handled  in  nearby  land  irrigation  system. 

Sludges  generated  in  the  lagoon  treatment  sites  would  be  applied  to 
land  adjacent  to  the  lagoons.  Sewage  sludges  would  be  incinerated  at  the 
Wyandotte  and  Monroe  sites;  and  lime  sludges  would  be  recalcined  at  all 
but  the  Monroe  and  Port  Huron  plants.  The  remainder  of  the  sludges  and 
the  stormwater  solids  would  be  disposed  of  at  landfill  sites  in  St.  Clair 
and  Lenawee  Counties. 

Estimates  of  costs  and  energy  and  chemical  demands  for  this  plan 
appear  in  the  impact  table  (Table  15).  The  land  r,  uirements  for  imple- 
menting the  system  would  be: 


Treatment  Plants 

1 ,058 

Acres 

Stormwater  Storage  System 

23,500 

Acres 

Treatment  and  Storage  Lagoons 

11,501 

Acres 

Land  Application  of  Sludge 

13,490 

Acres 

Irrigation 

108,171 

Acres 

Sludge  Landfill  (50  years) 

4,899 

Acres 
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Chapter  VII 


EVALUATION  OF  PRELIMINARY  ALTERNATIVES 

A review  of  the  impact  tables  presented  with  each  oi  the  prelimi- 
nary alternatives  reveals  that  many  of  the  statements  are  common  for  c 
number  if  not  all  alternatives.  The  tables  were  intended  only  to  identify 
impacts  and  not  to  attach  any  measure  of  relative  degree  of  impact.  In  tin 
sion  that  follows,  the  preliminary  alternatives  will  be  compared  in  the 
different  evaluation  categories. 

Water  quality 

With  the  exception  of  the  Interim  Water  Quality  Plan,  all  of  the 
alternatives  were  designed  to  approach  the  1985  "no  discharge  of  pollu- 
tants" goal  of  Public  Law  92-500.  For  each  of  these  plans,  a significant 
improvement  in  water  quality  could  be  expected  downriver  of  the  southeastern 
Michigan  area.  Rivers  and  streams  within  the  southeastern  Michigan  area 
would  also  be  greatly  improved  due  to  the  high  level  of  treatment  provided 
by  inland  plants  and  by  the  collection  and  treatment  of  urban  storm  runoff 
and  combined  sewer  overflow.  The  only  way  in  which  the  alternatives  would 
differ  in  their  effects  on  surface  waters  would  be  in  the  location  of  the 
treated  water  discharges.  Those  effects  should  only  be  realized  in  quan- 
tity of  water  rather  than  quality. 

The  Interim  Water  Quality  Plan  was  designed  to  a somewhat  lower 
level  and  thus  would  not  be  as  effective  in  improving  surface  water  quality. 
The  primary  difference  between  the  Interim  Plan  and  the  other  preliminary 
alternatives,  with  respect  to  surface  water  quality,  would  be  that  the 
Interim  Plan  would  not  address  urban  storm  runoff  as  a source  of  surface 
water  pollution. 
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A primary  conclusion  drawn  from  baseline  studies  conducted  by  the 
Institute  of  Water  Research  at  Michigan  State  University  was  that  "... 
even  100%  elimination  of  municipal  and  industrial  wastes  from  Southeastern 
Michigan  coupled  with  clean-up  of  Michigan’s  tributary  streams  would  not 
be  adequate  in  significantly  improving  conditions  in  Lake  Erie  . . . for 

any  major  improvements  of  water  quality  to  be  realized  in  Lake  Erie  it  is 
essential  to  reduce  inputs  from  all  watersheds  bordering  the  Lake;  not 
just  Michigan's."  The  conclusions  drawn  were  based  on  suggestions  that 
"the  single  most  outstanding  treatment  need  for  Lake  Erie  after  disease 
threats  are  eradicated"  was  phosphorus  removal.  Assessment  of  abilities 
of  the  plans  to  improve  water  quality  in  Lake  Erie  were  based  on  an  assump- 
tion that  similar  plans  would  be  implemented  throughout  the  western  basin 
and  that  proper  land  management  and  wastewater  treatment  would  be  employed 
to  reduce  phosphorus  in  tributary  streams  throughout  the  western  basin. 

Although  the  Interim  Plan  may  have  some  effect  on  improving  water 
quality  in  the  Lake,  algae  related  problems  would  not  be  affected  and  im- 
provement to  the  Lake  may  not  be  obvious.  If  any  of  the  preliminary  alter- 
natives were  implemented,  algae  related  problems  in  the  eastern  half  of  the 
Lake  should  be  reduced.  Improvement  of  the  western  half  of  the  Lake  would 
only  be  realized  over  a period  of  many  years  if  at  all.  Of  the  preliminary 
alternatives,  Land  Irrigation  Treatment  Alternative  One  was  identified  as 
having  the  greatest  potential  for  improving  conditions  in  the  Lake.  That 
was  due  to  the  fact  that  land  irrigation  treatment  claims  a greater  ability 
to  remove  phosphorus  than  the  other  treatment  facilities  as  designed. 

Ground  water  contamination  is  another  area  of  concern  especially 
when  considering  land  irrigation  treatment,  land  application  of  sludqe  and 
landfill  of  sludge.  In  general,  any  of  the  three  operations,  if  properly 
designed,  operated  and  maintained  should  have  no  effect  on  ground  water 
quality,  although  quantity  could  be  increased  throuqh  irrigation.  Ground 
water  contamination  could  occur,  however,  if  high  standards  are  net  main- 
tained. Areas  which  are  under  irrigation  or  used  for  sludge  application 


could  release  adsorbed  heavy  metals  if  aerobic  conditions  are  not  main- 
tained in  tlie  soil.  Aerobic  conditions  are  most  likely  to  be  disturbed  it 
wastewater  or  sludqe  application  rates  are  too  high  for  extended  periods. 
Excess  sludge  application  could  also  result  in  excessive  nitrogen  leaching 
into  ground  water  tables. 

Ground  water  contamination  from  sludge  landfill  areas  could  best 
be  avoided  by  incineration  sludges  prior  to  landfilling.  Contamination 
from  leachate  from  the  fill  can  be  avoided  by  properly  lining  the  fill  it- 
self and  by  employing  proper  drainage  to  keep  area  runoff  from  draining  to 
the  fill  site. 

Aquati c Life  and  Waterfowl 

The  effects  any  of  these  alternatives  would  have  on  aquatic  life 
habitats  can  be  directly  related  to  the  degree  of  improvement  in  water 
quality.  A primary  problem  to  aquatic  life  in  Lake  Erie  and  inland  streams 
is  the  maintenance  of  sufficient  oxygen  levels.  Low  oxygen  levels  result 
from  both  the  oxygen  demanding  substances  in  waste  discharges  and  from  ex- 
cessive plant  growth  resulting  from  an  abundance  of  nutrients  (phosphorus 
and  nitrogen)  in  wastewater.  In  the  various  alternatives,  stream  quality 
and  thus  aquatic  habitats  would  be  improved  by  increased  levels  of  waste- 
water  collection  and  treatment  and  by  diversion  of  treated  discharges  to 
points  further  downstream.  Storm  runoff  has  been  a serious  problem  in 
southeastern  Michigan  rivers  and  in  the  bays  near  the  river  mouths. 

I;  / 

Many  factors  have  led  to  the  great  change  in  fish  populations  in 
Lake  Erie  and  inland  streams;  and  elimination  of  all  urban  waste  discharges 
would  not  be  sufficient  for  the  system  to  recover  to  its  previous  condi- 
tion. Artificial  stocking  will  continue  to  be  necessary  to  maintain  game 
fish  populations.  The  evaluators  concluded  that  "Changes  in  the  fish  pop- 
ulation are  probably  much  more  dependent  now  on  the  management  of  fisheries 
in  Lake  Erie  than  on  some  reversal  of  eutrophication." 
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Imj  i.i’'pd  water  quality  and  aquatic  life  habitats  would  also  have 
positive  effects  nn  waterfowl.  Althouqh  the  marsh  lands  borderinq  hake 
Erie,  Lower  Detroit  River,  and  Lake  St.  Clair  have  been  reduced  to  a frac- 
tion of  their  former  size;  and  habitat  deterioration  from  various  forms  of 
pollution  has  occurred;  significant  numbers  of  waterfowl  use  the  area.  Ini— 
porved  wastewater  management  programs  would  be  beneficial  to  waterfowl  by 
controlling  toxic  substances  such  as  oils,  heavy  metals,  and  biocides  that 
may  cause  direct  mortality,  and  by  maintaining  the  plant  and  animal  commu- 
nities that  serve  as  food. 

Public  Health 


The  most  siqnificant  impact  which  would  be  created  by  implementa- 
tion of  any  of  the  alternatives  would  be  the  virtual  elimination  of  patho- 
gens from  urban  wastewater  sources.  At  the  present  time,  that  wastewater 
which  is  collected  and  treated  is  only  partially  disinfected  prior  to  dis- 
posal. Further,  approximately  50  percent  of  the  service  area  is  sewered 
for  combined  sanitary  and  storm  runoff  wastewater.  Overflows  of  the  com- 
bined systems  are  frequent  and  result  in  direct  discharge  of  raw  wastewater 
to  surface  rivers  and  streams.  All  alternatives,  including  the  Interim 
Plan,  address  this  problem;  althouqh  the  interim  plan  would  not  be  quite 
as  effective  as  the  other  alternatives. 

A major  concern  of  the  critics  of  land  irrigation  and  land  disposal 
of  sludge  is  the  contamination  of  ground  water  with  pathogens  as  well  as 
harmful  chemical  material.  The  problem  of  harmful  chemicals  was  discussed 
previously,  however,  it  should  be  noted  that  nitrate  contamination  of 
ground  water  is  the  most  important  concern.  The  soil  mantle,  under  proper 
soil  conditions,  can  be  expected  to  efficiently  remove  most  microbial 
pathogens.  If  soil  alkvlinity  is  controlled,  the  soil  mantle  can  also  be 
expected  to  adsorb  most  viral  pathoqens. 

The  evaluators  did  point  out  other  areas  of  concern  which  would 
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require  further  data  before  the  degree  of  the  problem,  if  any,  could  be 
established : 

(1)  Pathogens  from  aeration  basins  in  both  AWT  plants  and  lagoon 
treatment  systems  could  be  spread  considerable  distances  to  infect  indivi- 
duals. Although  aeration  is  used  extensively  in  wastewater  treatment,  no 
incidence  of  disease  has  been  attributed  to  that  source. 

(2)  Areas  which  receive  intermittent  spray  irrigation,  if  permit- 
ted to  dry,  could  make  wind  transmission  of  potentially  dangerous  fungal 
spores  a real  problem.  Many  of  the  fungal  diseases  which  have  an  unknown 
natural  habitat  could  find  an  environment  of  this  nature  very  suitable  for 
propagation . 

( J)  Some  diseases  such  as  tuberculosis  could  be  spread  by  live- 
stock which  would  feed  on  grasses  irrigated  with  incompletely  disinfected 
wastewater  or  non-stabilized  sewage  sludge. 

Another  critical  area  of  concern  would  be  the  handling  and  storage 
of  large  quantities  of  chlorine.  Treatment  facilities,  especially  the  in- 
dependent physical-chemical  facilities,  require  great  quantities  of  this 
lethal  chemical.  The  best  solution  to  the  problem  would  be  the  direct  manu- 
facture of  chlorine  on  the  plant  site.  The  process  would  be  economically 
feasible,  would  eliminate  the  need  to  haul  chlorine  through  urban  areas 
and  would  restrict  the  hazards  to  a smaller  more  controllable  environment. 

Energy  and  Natural  Resources 

In  earlier  discussions  of  sludge  handling,  consideration  of  air 
emissions  from  incineration  and  lime  sludge  recalcination  was  discussed. 
Particulate  matter  from  the  combustion  processes  can  be  controlled  to  high 
degrees  of  efficiency.  The  most  critical  gaseous  constituents,  nitrogen 
and  sulfur  oxides,  would,  with  present  technology,  be  uncontrollable  in 


the  stack.  Nitrogen  oxide  formation  could  be  reduced  by  properly  control- 
ling combustion  temperatures  and  excess  air  in  the  combustion  chamber. 

The  evaluation  team  from  the  University  of  Michigan  School  of  Public  Health 
supports  incineration  as  the  most  hygienically  desirable  alternative.  Due 
to  the  high  water  content  of  sludges,  a white  plume  would  be  unavoidable 
above  the  stack. 

Chemical  requirements  for  the  alternatives  are  summarized  in  Table 
16.  For  the  chemicals  required,  the  primary  demand  for  resources  would  be 
for  the  energy  consumed  in  manufacturing  the  chemical.  Lime  is  made  by 
heating  limestone  rock;  most  chlorine  is  made  by  an  electrical  process  using 
common  salt  and  methanol  can  be  made  by  a variety  of  processes  which  con- 
sume energy  in  processing  and  high  energy  materials  such  as  hydrogen  or 
natural  gas  as  a raw  material. 

The  energy  requirements  for  each  alternative  are  also  listed  in 
Table  16.  Energy  is  broken  into  categories  of  both  electrical  energy  and 
heat  energy  from  fossil  fuel  sources  (oil,  coal  or  natural  gas).  In  the 
final  column,  a figure  is  given  for  equivalent  energy.  This  is  a composite 
of  the  energy  required;  electrical,  fossil  fuel  and  chemical  manuf acturing . 
The  value  is  stated  in  average  electrical  power.  A fossil  fuel  equivalent 
of  10,000  BTU  per  kilowatt  hour  was  used;  and  6.25  million  BTU  per  ton  of 
lime,  2,600  kilowatt-hours  per  ton  of  chlorine,  and  32,000  BTU  per  ton  of 
methanol  for  the  required  chemicals.  Although  not  a total  estimate  of 
resource  costs,  this  should  serve  as  a good  indicator.  It  is  obvious  that 
the  total  land  treatment  of  wastewater  for  southeastern  Michigan  places  a 
significantly  greater  demand  on  energy  resources  than  any  of  the  other  op- 
tions. Demands  for  other  options,  including  use  of  land  irrigation  for 
smaller  areas,  are  all  within  the  same  order  of  magnitude. 

Perhaps  the  most  significant  problem  associated  with  the  collection 
and  treatment  of  urban  storm  runoff  would  be  that  of  supplying  the  power 
necessary  to  pump  the  peak  storm  flows  to  surface  storage  sites.  For  the 
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RESOURCE  DEMANDS  SUMMARY 


•Does  not  include  Manjxawer  associated  with  farminq  operations 


system  desiqned,  the  peak  demand  would  be  1850  meqawatts  and  would  have  to 
be  available  on  short  notice.  A special  peakinq  plant  would  thus  be  neces- 
sary to  assure  power  availability  and  it  would  have  to  be  of  a diesel  or 
qas  turbine  desiqn  since  steam  plants  take  too  much  time  to  reach  peak  out- 
put. The  primary  advantaqe  of  this  system  would  be  the  addition  of  a sig- 
nificant  emerqency  back-up  capability  to  the  reqional  power  qrid.  This 
power  demand  would  be  a requirement  of  all  of  the  preliminary  alternatives. 
Thus  no  comparison  could  be  made  on  this  basis. 

Employment 

With  the  exception  of  the  Interim  Water  Quality  Plan,  all  of  the 
preliminary  alternatives  were  oriqinally  desiqned  to  be  implemented  by  1990. 
To  meet  the  goals  of  P.L.  92-500,  the  systems  would  have  to  be  operational 
by  1985.  All  of  the  alternatives  with  the  exception  of  Land  Irrigation 
Treatment  Alternatives  One  and  Two  and  Combination  Treatment  Alternative 
Four  could  be  implemented  in  the  new  time  frame.  The  exceptions  would  be 
due  to  additional  tunneling  required  in  those  plans. 

Implementation  would  require  an  intensive  construction  program  and 
would  result  in  excessive  demands  for  both  direct  construction  labor  and 
labor  which  would  be  required  for  equipment  fabrication  and  supply.  With 
other  major  construction  projects  going  on  simultaneously,  it  is  doubtful 
whether  the  labor  demands  could  be  met  by  the  area.  To  estimate  the  rela- 
tive labor  demands  for  the  preliminary  alternatives,  one  can  simply  compare 
the  total  capital  costs. 

The  large  construction  labor  demands  could  have  several  effects  on 
the  area.  The  most  obvious  would  be  a demand  for  construction  labor  and  a 
decrease  in  unemployment.  An  availability  of  jobs  would  also  result  in  an 
inmigration  of  labor  possibly  causing  locally  heavy  demands  on  housing  and 
community  services.  Finally  completion  of  the  project  could  result  in,  at 
a minimum,  a short-term  unemployment  problem  especially  in  specialty  labor 
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fields  such  as  is  required  for  tunnel  construction. 

Operating  labor  demands  would  not  be  excessive  for  any  of  the  al- 
ternatives. Skill  levels  for  both  treatment  plant  operations  and  farming 
operations  would  have  to  be  much  higher  than  in  the  past.  Plant  equipment 
be  much  more  sophisticated  and  will  require  closer  control  and  better 
appreciation  of  equipment  functions.  The  requirements  could  be  met  by  in- 
stituting training  programs  far  enough  in  advance  of  the  need.  Farming 
operations  would  also  be  more  sophisticated  due  to  addition  of  irrigation 
equipment,  large  farm  equipment,  and  the  need  of  maintaining  continuous 
crop  cover. 

SUMMARY  OF  MANPOWER  REQUIREMENTS 


AWT  Alternative  One 
AWT  Alternative  Two 
IPCT  Alternative  One 
IPCT  Alternative  Two 
IPCT  Alternative  Three 
Land  Alternative  One 
Land  Alternative  Two 
Combination  Alternative  One 
Combination  Alternative  Two 
Combination  Alternative  Three 
Combination  Alternative  Four 
*Total  does  not  include  manpower  required  for  farming  operations 


Total 

Manpower 

3728 

3744 

2218 

2293 

2436 

1775* 

2083* 

3131 

3283 

3227* 

3198* 


i 
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Land^  and  Water  Use  Changes 


Of  the  preliminary  alternatives,  the  least  changes  in  land  use  would 
be  caused  by  the  Interim  Water  Quality  Plan.  The  stormwater  storage  system 
would  probably  have  the  greatest  impact,  although  planning  is  not  yet  site 
specific.  Plant  expansions  would  claim  some  residential  commercial  or  in- 
dustrial land  in  the  vicinity  of  the  plants;  and  the  new  plant  near  the 
mouth  of  the  Huron  River  would  probably  displace  agricultural  land. 

Of  the  alternatives  designed  to  the  "no  discharge"  goal,  the  Inde- 
pendent Physical-Chemical  Alternatives  would  have  the  least  impact  on 
existing  and  planned  land  use.  This  is  primarily  due  to  the  lesser  demand 
for  land  to  construct  IPCT  plants.  Alternatives  employing  AWT  at  Detroit 
and  Wyandotte  would  result  in  displacement  of  land  presently  in  high  density 
residential  use.  The  displacement  would  have  obvious  negative  effects; 
however,  on  the  positive  side,  many  of  the  residences  affected  are  in  need 
of  repair  or  would  be  within  ten  years.  The  least  desirable  location  for 
expansion  to  the  AWT  process  would  be  Port  Huron.  Even  if  the  plant  were 
designed  with  space  conservation  as  a goal,  several  acres  of  land  would  be 
required  in  a modern  commercial  area. 

The  Land  Irrigation  Treatment  Alternatives  would  have  the  greatest 
impacts  on  land  use.  The  lagoon  systems  required  to  support  the  land  irri- 
gation areas  alone  would  require  143  square  miles  in  Land  Alternative  One, 

63  square  miles  in  Land  Alternative  Two  and  27  square  miles  in  Combination 
Alternative  Four.  Although  most  of  the  land  to  be  used  for  irrigation  is 
presently  in  agricultural  use,  the  type  of  operation  would  displace  many 
residents  and  displacement  of  cash  crops  with  forage  crops  would  constitute 
a significant  change  in  land  use. 

Buffer  areas  would  be  specified  for  most  of  the  major  facilities 
such  as  treatment  plants,  stormwater  storage  sites,  treatment  and  storage 
lagoons  and  irrigation  areas.  Depending  upon  the  degree  of  'physical  or 
hygienic  risk  involved  in  each  case,  these  areas  could  be  developed  as  open 
space  or  for  recreation  of  different  degrees  of  intensity. 
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Implementation  of  any  of  the  alternatives  would  require  that  the 
major  users  of  water  from  the  Huron  River  find  another  souce  of  water. 
Present  withdrawals  are  such  that  if  urban  wastewater  were  diverted  down- 
stream, the  river  could  be  exhausted  during  low  flow  periods.  The  major 
consumers,  the  communities  of  Ann  Arbor  and  Ypsilanti,  would  have  to  estab- 
lish an  intake  at  the  lake  or  contract  with  the  Detroit  Metropolitan  Water 
board. 

All  of  the  alternatives  offer  opportunities  for  reuse  of  treated 
wastewater.  Irrigation  treatment  is  in  itself  wastewater  reuse.  The  al- 
ternatives emphasizing  land  irrigation  employ  large  lagoon  systems  which 
offer  a multiple  use  for  industrial  cooling.  The  possibility  of  using  this 
water  for  power  generation  cooling  has  been  discussed  with  the  major  sup- 
pliers in  the  area. 

All  alternatives  with  the  exception  of  the  Interim  Water  Quality 
Plan  and  Land  Irrigation  Treatment  Alternative  One  offer  an  opportunity  for 
development  of  an  industrial  water  source  near  the  stormwater  treatment 

facilities  near  Ypsilanti  and  Plymouth.  Industrial  development  in  both  of 
these  areas  has  been  restricted  by  a lack  of  available  water. 

Land  Values 

All  of  the  alternatives  would  have  the  effect  of  improving  land 
values  along  southeastern  Michigan  waterways  by  improving  water  quality. 

An  additional  value  of  the  systems  would  be  the  reduction  of  peak  flows 
attributable  to  urban  runoff  in  the  Rouge  and  Clinton  Rivers.  Some  de- 
crease in  land  values  could  be  expected  due  to  odor  problems  or  the  general 
stigma  associated  with  wastewater.  No  general  comparison  between  plans 
would  be  feasible  since  these  effects  would  be  local  in  nature. 

Area  Economy  and  Institutions 

A sound  basis  exists  for  development  of  wastewater  management  on 
a regional  basis  in  southeastern  Michigan.  The  most  severe  problem  to  be 
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encountered  in  implementing  an  alternative  which  would  not  exceed  the  boun- 
daries of  the  seven  county  area  would  be  the  acquisition  of  land  required 
for  wastewater  treatment  and  stormwater  storage  facilities.  More  complex 
problems  would  result  when  wastewaters  would  have  to  be  transported  acros s 
major  governmental  boundaries  for  treatment,  as  would  be  the  case  for  Land 
Irrigation  Treatment  Alternatives  One  and  Two  and  Combination  Treatment 
Alternative  Four. 

An  additional  problem,  common  in  some  degree  to  all  of  the  alter- 
natives would  be  the  resistance  from  communities  forced  to  abandon  existing 
treatment  plants.  Communities  such  as  Warren,  Ann  Arbor  and  Pontiac  have 
already  demonstrated  resistance  to  centralized  treatment  as  it  constitutes 
a threat  to  political  autonomy. 

The  question  of  loss  of  tax  base  would  be  a considerable  factor 
since  the  land  required  for  much  of  the  system  would  be  outside  the  boundary 

of  the  governmental  unit  in  which  the  waste  was  generated.  Table  17  shows 
the  land  areas  required  for  each  alternative  broken  out  bv  county. 

Table  17 

ACRES  REQUIRED  BY  COUNTIES 


SYSTEM 

I.ENAWEK 

ILVCOMIi 

HONDO L 

Oi  l Ivi-W  V , 1X-J 

ST.  CLAIR 

WASHTENAW 

WAYNE 

AWT- 1 

5,370 

6 , A25 

6,285 

3,675 

3,539 

2,995 

3,080 

AWT- 2 

2 , A08 

6 , A 2 5 

6,285 

3,675 

3,21  5 

2,995 

3,080 

1 PC- 1 

2 ,6A3 

6 , A25 

6,350 

3,675 

3,153 

2,995 

2,660 

r pc- 2 

2 , 706 

6 , A 2 5 

6,172 

3,675 

3,182 

2,995 

2,770 

1 PC-  3 

1 3 , 3A  3 

6 , A 2 5 

6,172 

3,675 

A.A08 

2,995 

2,770 

1 AND- i 

20,395 

23.5A5 

61 , 30A 

3,675 

131 ,063 

2,910 

2 , 575 

LAND- 2 

11,330 

23,705 

61 , 52A 

3,675 

127,706 

2,995 

2 , f 60 

COMB-  1 

A, 378 

6 , A25 

6,235 

3,675 

3,358 

2,995 

2 ,980 

* OMB- 2 

A, 659 

6 , A 2 5 

6,210 

3,675 

3,309 

2,995 

1,080 

COMB- 3 

9,350 

6 , A25 

6,210 

3,675 

25,516 

2,995 

3,080 

COMB-A 

13,922 

6 , A25 

58,988 

3,675 

7 3 , 31A 

2,995 

3,300 

Under  the 

Land  Treatment  Systems 

publicly-owned  land 

would  also  be 

required 

in : 

Huron  Co. 

Lapeer  Co 

. Sanilac 

Co. 

Tuscola  Co. 

LAND-1 

285,290 

13,651 

87,979 

103,680 

LAND-  2 

113,803 

13,651 

57,979 

— 

1 A 5 


The  construction  program  associated  with  implementation  of  one  of 
tdie  plans  would  have  a significant  effect  on  the  local  economy  through  in- 
creased payrolls,  increased  demand  for  construction  materials  and  machinery, 
and  secondary  economic  effects.  Costs  to  individual  families  for  wastewutei 
treatment  would  increase  since  the  local  share  of  the  construction  cost  and 
operation  and  maintenance  costs  would  be  paid  through  user  charges.  Impacts 
would  be  less  for  the  Interim  Plan  than  for  the  remainder  of  the  preliminary 
alternatives . 

Implementation  of  Land  Alternative  One  or  Two  or  Combination  Alter- 
native Four  could  cause  an  upheaval  of  the  economy  of  the  areas  to  be  irri- 
oated.  A significant  population  shift  would  be  necessary  to  expand  the 
existing  small  farms  so  as  to  accommodate  the  large  irrigation  rigs  proposed. 
The  shift  from  small  private  farms  to  large  conmercial  operations  could  have 

the  effect  of  putting  most  small  farm  suppliers  out  of  business.  The  cash 
crop  oriented  economy  would  have  to  shift  to  support  an  economy  of  primarily 
forage  type  crops. 

Socio-Economics 

Implementation  of  any  of  the  preliminary  alternatives  would  help  to 
satisfy  a regional  need  for  expanded  water  based  recreation.  The  primary 
contribution  to  that  end  would  be  the  elimination  of  uncontrolled  discharge 
from  combined  sewers  as  a source  of  surface  water  pollution.  Most  public 
bathing  areas  now  closed  because  of  water  quality  conditions  could  be  re- 
opened. 


The  most  significant  social  problem  to  result  from  implementation 
of  one  of  these  alternatives  would  be  the  relocation  of  residents  of  land 
required  for  construction  of  facilities.  No  estimate  was  made  of  the  num- 
ber of  families  which  would  be  affected  by  any  of  the  alternatives  so  no 
real  comparisons  are  possible.  It  is  obvious,  however,  that  the  IPCT  alter- 
natives would  have  the  least  impact  since  they  would  require  the  least 
amount  of  land  for  expansion  of  existing  facilities  and  since  they  offer 


the  greatest  flexibility  in  site  selection.  Alternatives  requiring  signi- 
ficant expansion  of  existing  plants  would  impact  on  adjacent  residential 
areas.  Land  irrigation  alternatives  would  require  the  largest  parcels  of 
land;  however,  residential  densities  would  be  much  lower. 

System  Costs 

The  cost  of  implementing  any  of  these  systems  would  be  great  in  both 

dollars  and  resource  consumption.  Table  18  summarizes  the  costs  estimated 

for  each  alternative.  Costs  presented  are  based  on  an  interest  rate  of 

5-1/2  percent  over  the  project  design  life  of  50  years. 

I . 


TABLE  18 

SYSTEM  COSTS  SUMMARY 


Construct  Ion 
Cost 
Million 
Dol lars 

Amortized 

Construction 

Cost 

Million 

Dollars 

Amortized 

Replacement 

Cost 

Million 

Dollars 

Annual 

Operat Ion 
and 

Ma  lnt  enance 
Mill  Ion 
Dol lars 

Total 
Annua  1 
Treatment 
Cost 
M i 1 lion 
Dol 1 ars 

AVI  Alternative  One 

4,237 

250.2 

2.3 

117.6 

370.1 

AWT  Alternative  Two 

4,244 

250.7 

2.6 

121.4 

374.7 

IPCT  Alternative  One 

4,263 

251.6 

5.1 

119.1 

375.8 

I PCT  Alternative  Two 

4,040 

238.6 

5.6 

113.5 

357.7 

IPCT  Alternative  Three 

3,987 

235.5 

3.0 

108.1 

346.6 

Land  Alternative  One 

6,028 

358.4 

10.4 

155.0 

52  3.8 

Land  Alternative  Two 

5,507 

325.8 

4.8 

110.4 

44.1 .0 

Combination  Alternative 

One 

4,175 

246.6 

3.7 

114.8 

365.1 

Combination  Alternative 

Two 

4,189 

247.4 

3.6 

117.7 

368.  7 

Combination  Alternative 

Three 

4,262 

251.7 

3.8 

118.0 

373.5 

Combination  Alternative 

Four 

4,568 

269.8 

3.3 

109.7 

382.8 
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Chapter  VIII 
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REVISED  CONCEPT  FOR  LAND  IRRIGATION  TREATMENT 
Development  Methodology 

Evaluation  of  the  land  irrigation  treatment  systems  designed  for 
the  preliminary  alternatives  revealed  disadvantages  sufficient  to  warrant 
re-examination  of  the  concept.  It  was  decided  that  the  concept  would  he 
revised  so  that  the  major  disadvantages  could  be  avoided.  In  the  revised 
concept,  the  individual  farmer  would  be  allowed  to  maintain  title  to  his 
land  and  would  retain  much  of  the  control  he  held  previously.  The  farmer 
would  contract  with  the  operating  agency  to  receive  a set  amount  of  waste- 
water  on  a somewhat  flexible  schedule.  The  farmer  would  be  allowed  to 
select  the  crops  he  wished  to  grow  and  his  planting  and  harvesting  schedule. 

The  advantages  gained  in  addition  to  those  of  the  previous  design 
would  be  that:  no  mass  purchase  of  land  would  be  necessary;  there  would 

be  no  loss  of  land  from  local  tax  rolls  because  of  irrigation  land  pur- 
chase; residents  would  not  be  forced  to  relocate;  cropping  patterns  in  the 
area  would  not  be  altered  or  controlled;  local  farm  suppliers  would  not 
be  affected;  and  there  would  be  an  increase  in  agricultural  yield. 

Toward  that  end,  the  District  contracted  with  a group  of  crop  and 
soil  scientists  at  Michigan  State  University  and  Dow  Engineering,  Inc.,  to 
develop  and  design  land  irrigation  systems  on  this  new  concept.  A twenty- 
five  county  area  was  studied  for  potential  irrigation.  Land  was  divided 
into  treatment  zones  having  similar  characteristics  and  irrigation  facili- 
ties were  designed  for  the  zones.  Wastewater  application  rates  for  a par- 
ticular zone  were  based  on  the  amount  of  water  the  soil  could  accept,  the 
ability  of  the  soil  and  crops  to  achieve  the  desired  wastewater  renovation, 
the  type  of  crop  projected  for  the  area,  and  the  need  for  drainage. 
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Two  systems  were  investigated  using  Uie  private  ownershij  conu- j r 
of  land  irrigation  treatment  for  all  wastewater  and  urban  storm  runo! ! 
generated  in  the  Southeastern  Michigan  area.  In  one  alternative,  Lana 
Irrigation  Treatment  Alternative  Three,  aerated  lagoons,  as  described  r n 

previously  presented  land  irrigation  plans,  would  be  used  to  achieve  y'i  n- 

1 

dary  treatment  prior  to  irrigation.  The  second  alternative  would  maw.  u . 
of  existing  secondary  treatment  plants  tor  treatment  ot  municipal-industrial 
wastewater  prior  to  irrigation.  Urban  runoff  would  only  receive  the  e;a.. 
lent  of  primary  treatment  at  stormwater  storage  sites  prior  to  final  .t  a;c 
and  irrigation. 

Land  Irrigation  Treatment  Alternat ive  Three 

This  alternative  was  designed  for  use  of  the  revised  Land  trims 
tion  concept  for  all  municipal-industrial  wastewater  and  urban  storm  : unc s : 
from  the  area.  The  primary  purpose  was  to  allow  comparison  with  Land 
Irrigation  Treatment  Alternative  One. 

The  plan  (see  figure  12)  would  use  a wastewater  collection  ji.. 
transmission  system  and  a stormwater  collection  and  storage  sy  tern  i..cii- 
cal  to  that  designed  for  Land  Alternative  One.  From  the  regional  storage 
lagoons  in  Macomb  and  Monroe  Counties,  wastewater  would  be  conveyed  to 
treatment  lagoon  systems  in  St.  Clair  and  Monroe  Counties.  A smaller 
treatment  lagoon  system  would  be  located  east  of  Adrian  to  serve  the 
Adrian-Tecumseh  area.  From  the  treatment  lagoons  wastewater  would  be  trans- 
ferred to  storage  lagoon  systems  at  the  treutment  lagoon  sites,  transferred 
to  a storage  site  near  Frankenmuth,  or  distributed  for  irrigation.  .he 
1,616,400  acres  of  irrigation  land  would  be  distributed  over  a twenty-one 
county  area. 

Disinfection  procedures  would  be  more  stringent  since  wastewate: 
distribution  would  be  over  a wider  area  and  exposure  would  be  increased. 
Following  treatment,  ozone  would  be  added  to  kill  most  of  the  bacteria  and 
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ALTERNATIVE  THREE 


virus.  Prior  to  distribution  to  the  irri jation  areas,  sufficient  chlorine 
would  be  added  so  as  to  insure  a residual  throuqh  the  distribution  systen. 

Following  irrigation,  the  renovated  percolate  would  be  collected 
in  a tile  drainage  system  and  returned  to  a collection  point.  From  tn< 
collection  point,  the  renovated  water  could  either  be  added  to  local  nv<  r . 
and  streams  for  flow  augmentation  or  transferred  to  a pipeline  capai  ie  < 1 
returning  the  total  flow  to  a major  water  body. 

Sludges  generated  at  the  lagoon  treatment  sites  would  be  handled 
as  in  previous  land  irnqition  designs,  by  application  to  land  adjacent  to 
the  lagoons . 

The  impact  table.  Table  19,  outlines  die  major  impacts  identities 
by  the  evaluation  team.  Also  listed  are  costs,  energy  demands  and  chemical 
requirements . 

Comparison  of  Land  Irrigation  Alternatives 

Due  to  the  similarity  of  the  two  land  irrigation  treatment  plans, 
many  of  the  impacts  would  not  differ  sioni ficantly  between  the  alternatives. 
The  major  differences,  identified  by  the  evaluators,  center  around  the 
affected  agricultural  community.  The  only  factors  which  would  directly 
affect  the  southeastern  Michigan  service  area  would  be  related  to  system 
costs  and  energy  demands. 

The  evaluators  from  the  University  of  Michiqan  School  of  Public 
Health  pointed  out  several  disadvantages  or  areas  of  concern  generated  by 
revision  of  the  land  irrigation  concept.  Of  major  concern  was  the  in- 
creased human  exposure  to  the  incompletely  disinfected  wastewater.  Exposure 
would  be  increased  both  due  to  the  larger  area  required  under  the  revised 
concept  and  increased  exposure  of  residents  allowed  to  live  on  the  farms 
to  be  irrigated.  Possibilities  for  spread  of  disease  by  animals  and  water- 
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TABLE  19 

LAND  IRRIGATION  TREATMENT  ALTERNATIVE  THREE 
IMPACT  IDENTIFICATION  TABLE 
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TABLE  19  (CONTINUED) 

LAND  IRRIGATION  TREATMENT  ALTERNATIVE  THREE 
IMPACT  IDENTIFICATION  TABLE 


fowl  gainrnq  access  to  partially  treated  wastewater  would  be  increased, 
also  due  to  the  increased  exposure  area.  The  reduction  in  control  over 
operations  could  also  lead  to  increased  opportunities  for  mosquito  breeding 
in  areas  where  wastewater  could  accumulate.  The  primary  concern,  however, 
would  be  with  the  direct  consumption  of  food  crops  directly  irrigated  with 
wastewater  or  contaminated  by  an  adjacent  wastewater  irrigation  system. 

Thorough  disinfection  was  considered  a necessity  for  any  wastewater  irri- 
gation project,  but  especially  so  for  a project  allowing  wide  exposure  to 
the  wastewater. 

With  the  exception  of  the  increased  hygienic  risks  just  described, 
the  revision  of  the  land  irrigation  treatment  concept  would  be  an  improve- 
ment over  the  earlier  total  control  concept.  Land  in  public  ownership  re- 
uired  for  Land  Alternative  One  would  be  736,000  acres  compared  to  140,000 
ores  for  Land  Alternative  Three.  Implicit  in  the  reduction  is  required  land 
would  be:  a decrease  in  loss  of  tax  base  by  local  governmental  units,  and  a ue- 
r.-.ise  in  the  number  of  families  and  commercial  enterprizes  displaced. 

Several  improvements  were  made  in  the  design  which  would  improve 
compatibility  of  the  land  irrigation  system  with  the  existing  agricultural 
economy.  First  and  foremost,  agricultural  cropping  patterns  would  not  be 
altered  to  suit  irrigation  needs;  rather,  land  to  be  irrigated  was  selected 
to  fit  current  and  projected  cropping  patterns.  This  would  avoid  the  major 
shift  to  forage  type  crops  identified  in  the  evaluation  of  Land  Alternative 
One . 


Land  Alternative  Three  would  offer  another  advantage  over  Land 
Alternative  One  in  that  the  size  of  farm  would  not  be  altered.  A shift  to 
larger  farm  operations  as  would  be  the  case  in  Land  Alternative  One,  would 
probably  cause  the  elimination  of  the  existing  small  farm  suppliers  in 
favor  of  bulk  purchase  practices.  Land  Alternative  Three  would  probably 
have  a positive  effect  on  the  rural  communities  in  that  cash  flow  would 
probably  increase  and  more  jobs  would  be  available  as  would  be  required  to 
support  the  irrigation  system. 
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Land  Alternative  Three  offers  a significant  savings  in  electrical 
power  requirements  over  Land  Alternative  One.  The  average  demand  was  re- 
duced from  1142  megawatts  to  (,(,q  megawatts.  Peak  demand  of  an  additional 
1850  megawatts  would  still  be  required  for  operation  of  the  storm  runoff 
storage  system. 

The  system  costs  increased  significantly  in  Land  Alternative  Three 
to  a capital  cost  of  $10  billion  from  a cost  of  6 billion  for  Land  Alter- 
native One.  The  total  annual  cost  also  increased  from  52^*  million  to 
$890  million.  These  costs  were  based  on  the  assumption  that  the  farmer 
would  contract  with  the  operating  authority  and  would  receive  all  irrigation 
and  drainage  equipment  in  exchange  for  agreeing  to  accept  up  to  a specified 
maximum  quantity  of  wastewater  annually.  The  operation  and  maintenance 
costs  allow  for  maintenance  of  all  irrigation  and  drainage  equipment  and 
the  power  consumed  in  irrigation.  A variation  of  the  contract  with  the 
individual  farmer  could  have  a significant  effect  in  raising  or  lowerina 
the  cost  to  the  wastewater  management  agency  for  operation  of  the  system. 

Land  Irrigation  Treatment  Using  Existing  Plants  for  Pre-Treatment 

As  previously  mentioned,  an  alternative  was  considered  which  would 
make  use  of  the  existing  secondary  treatment  plants  in  southeastern  Michigan 
rather  than  building  aerated  lagoons  to  perform  that  function.  The  planning 
was  not  carried  beyond  a preliminary  stage  which  would  allow  evaluation  of 
the  feasibility  of  such  a plan. 

To  implement  a plan  of  this  type,  several  sacrifices  would  have  to 
be  made  in  the  quality  of  pretreatment  achieved  to  avoid  excessive  addi- 
tional costs.  Daily  municipal-industrial  flows  would  receive  hiqh  quality 
secondary  treatment;  however,  to  allow  dual  use  of  the  major  transmission 
lines  to  the  storage  system  and  irrigation  areas,  it  would  be  necessary  to 
give  storm  flows  only  the  equivalent  of  primary  treatment  in  the  stormwater 
equalization  lagoons.  This  would  not  greatly  affect  the  average  quality  of 
irrigation  water.  Disinfection  would  be  necessary  prior  to  distribution. 
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There  would  be  no  significant  change  in  impacts  by  implementing 
this  plan  over  those  of  Land  Alternative  Three.  The  advantages  would  be: 
the  use  of  existing  plants  rather  than  disposing  of  them  and  conveyance  of 
treated  wastewater  to  storage  areas  rather  than  raw  wastewater.  There  would 
be  no  significant  reduction  in  land  required  for  the  Monroe  and  St.  Clair 
County  lagoon  systems  since  storage  lagoons  would  still  be  necessary  and 
tiie  aerated  lagoons  required  only  a small  percentage  of  the  total  required 
land.  Land  required  for  sludge  would  be  significantly  reduced  since  incin- 
eration would  be  employed  at  treatment  plant  sites  rather  than  land  appli- 
cation at  the  lagoon  sites. 

Total  energy  requirements  would  not  change  significantly.  The 
location  of  the  demands  would  be  shifted  from  laqoon  sites  to  treatment 
plant  sites.  Those  resource  demands  affected  by  the  use  of  incineration, 
such  as  fuel  and  air  emissions,  would  change. 

The  total  cost  of  the  system,  both  capital  and  operational  would 
not  be  expected  to  change  significantly. 
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Chapter  IX 


DEVELOPMENT  OF  FINAL  ALTERNATIVES 


Following  a thorough  study  of  the  available  evaluation  data,  several 
conclusions  were  drawn: 

1.  A wastewater  management  plan  for  treating  the  entire  municipal, 
industrial,  and  separate  and  combined  stormwater  flow  from  the  eight  county 
southeastern  Michigan  area  by  land  treatment  is  not  socially  or  politically 
acceptable  at  this  time  and  it  may  not  be  the  most  cost  effective  system. 

2.  Land  treatment,  as  designed  in  this  study  is  acceptable  and 
feasible  on  a smaller  scale  for  use  in  specific  portions  of  the  study  area. 

3.  For  those  wastewater  plans  involving  complete  or  partial  use  of 
"Plant  type”  processes,  the  following  conclusions  are  appropriate: 

a.  In  most  cases  where  an  existing  treatment  plant  site  is  to 
be  retained,  the  advanced  waste  treatment  (AWT)  technology  is  the  most 
feasible  approach.  (The  exception  to  this  is  at  Port  Huron  because  of  the 
limited  availability  of  land) ; 

b.  Where  completely  new  plants  are  required,  Independent  Phy- 
sical-Chemical Treatment  is  the  most  feasible  technology: 

c.  Because  of  availability  of  land  and  location  of  the  treat- 
ment plants,  the  most  feasible  method  of  sludge  disposal  from  "plants"  is 
incineration  and  landfill; 

d.  In  the  rapidly  urbanizing  areas,  the  most  appropriate  me- 
thod of  treating  combined  sewer  overflows  and  urban  stormwater  runoff  is 
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through  short-term  storage  and  treatment,  on  an  intermittent  flow  basis, 
in  IPCT  plants. 

4.  The  Interim  Water  Quality  Plan  should  be  considered  as  an  al- 
ternative to  progressing  to  "no  discharge"  of  pollutants  to  navigable 
waters . 


From  these  conclusions,  three  wastewater  plans  were  developed  to 
be  presented  as  final  plans  along  with  the  Interim  Water  Quality  Plans. 

The  three  plans  were  designated  as  Representative  Plans  since  they  were 
considered  representative  of  the  most  desirable  parts  of  the  preliminary 
plans  presented  earlier. 

Representative  Plans 

The  three  representative  alternative  plans  differ  in  the  method  of 
treatment  employed  in  the  Adrian-Tecumseh  area  and  in  the  southern  portion 
of  St.  Clair  County  while  much  of  the  other  facilities  are  the  same.  Thus, 
the  representative  plans  could  be  considered  as  one  plan  with  three  varia- 
tions or  sub-systems.  Common  to  each  representative  plan  is  the  use  of 
three  existing  wastewater  treatment  plants  located  in  Detroit  (W.  Jefferson 
Avenue),  Wyandotte,  and  Monroe.  These  plants  would  be  upgraded  to  advanced 
wastewater  treatment  plants  to  make  use  of  the  existing  facilities,  espe- 
cially those  which  have  just  been  added  or  are  currently  under  construction. 
The  existing  wastewater  treatment  plant  in  Port  Huron  would  be  converted  to 
an  independent  physical-chemical  treatment  plant  because  the  additional  land 
required  for  adding  advanced  wastewater  processes  to  the  existing  secondary 
facilities  would  not  be  easily  acquired.  A new  plant  at  the  Huron  River 
would  also  be  common  to  all  plans.  This  plan  would  be  an  independent 
physical-chemical  facility  because  it  is  the  most  cost  effective  method  of 
providing  treatment  for  that  area. 

All  treatment  facilities  have  been  designed  to  meet  a minimum  ef- 
fluent standard  of: 
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BOD 

4 

mg/1 

COD 

10 

mg/1 

Suspended  Solids 

2 

mg/1 

Total  Phosphorus 

0.1 

mq/1 

Ammonis  Nitrogen 

0.3 

mg/1 

Total  Nitrogen 

3.0 

mg/1 

In  addition,  most  heavy  metals,  synthetic  organic  chemicals  and  pesticides 
would  be  reduced  to  trace  levels;  and  the  effluent  would  be  relatively  free 
of  pathogens. 

Most  of  the  interceptor  sewer  system  necessary  for  the  plans  will 
already  be  in  place  by  1985.  The  additional  ma]or  interceptor  construction 
necessary  for  implementation  of  the  plans  would  include:  an  interceptor 
along  the  shoreline  in  southern  St.  Clair  County  to  the  East  China  plant, 
an  interceptor  along  the  Detroit  River  to  the  Huron  River  plan,  an  inter- 
ceptor from  Ann  Arbor  following  the  Huron  River  to  its  mouth  and  an  inter- 
ceptor following  Hannan  Road  north  of  the  Huron  River. 

The  system  designed  for  handling  combined  sewer  overflow  and  urban 
storm  runoff  would  be  essentially  independent  of  the  municipal-industrial 
wastewater  treatment  system.  The  stormwater  system  would  utilize  forty- 
nine  community  storage  reservoirs  ranging  in  size  from  80  to  690  acres. 

These  and  two  regional  reservoirs  of  3,120  acres  each  would  be  used  for 
temporary  storage  of  peak  storm  flows.  Four  stormwater  treatment  facilities 
would  also  be  common  to  all  plans.  They  would  be  independent  physical- 
chemical  treatment  facilities  because  advanced  wastewater  treatment  for 
stormwater  cannot  be  operated  in  a manner  that  responds  satisfactorily  to 
the  intermittent  nature  of  stormwater  flows.  One  of  these  plants  would  be 
constructed  as  part  of  regional  facilities  at  the  Huron  River  because  simi- 
lar treatment  processes  make  it  economically  advantageous  and  more  effi- 
cient to  integrate  portions  of  the  separate  treatment  facilities.  Another 
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plant  would  be  located  at  the  regional  storage  reservoir  in  Macomb  County 
for  most  efficient  operation.  The  remaining  stormwater  plants  would  be 
independent  facilities  located  near  Plymouth  and  Ypsilanti.  These  plants 
would  discharge  a treated  stormwater  effluent  which  would  have  normally 
been  a part  of  the  natural  flow  of  the  river.  The  discharge  rate  would  be 
more  uniform,  however,  and  the  quality  mucn  higher. 

An  extensive  system  of  interceptors  and  tunnels  would  be  required 
to  collect  storm  runoff  and  combined  sewer  overflows  at  the  present  points 
of  discharge  to  surface  waters.  Normal  sewer  construction  techniques  would 
be  utilized  in  less  urbanized  areas;  however,  the  greater  size  of  sewers 
required  in  highly  urbanized  areas  and  the  construction  problems  encountered 
made  design  of  hard  rock  tunnels  necessary. 

Sludges  generated  at  the  common  wastewater  treatment  plants  would 
be  incinerated  in  order  to  reduce  the  amount  of  land  required  for  filling 
the  sludge  and  to  reduce  hygienic  hazards  from  handling  the  sludge.  All 
sludges  from  lime  clarification  processes  would  be  recalcined  both  to  re- 
claim the  lime  and  to  reduce  the  volume  of  waste  sludge.  The  solids  which 
would  accumulate  in  stormwater  storage  lagoons  would  be  removed  periodically 
and  disposed  of  in  a landfill. 

Representative  Plan  1 


Representative  Plan  1,  shown  in  figures  1 3A  and  B,  emphasizes  wastewater 

treatment  by  plants  on  a regional  scale.  In  addition  to  the  facilities 
common  to  each  plan,  small  communities  outside  the  regional  service  area 
would  operate  individual  treatment  plants  until  Growth  might  warrant  exten- 
sion of  regional  interceptors. 

The  regional  service  areas  in  Lenawee  County  and  south  St.  Clair 
County  would  be  serviced  by  independent  physical-chemical  treatment  plants 
east  of  Adrian  and  at  East  China  Township.  The  IPCT  process  would  be  the 
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most  economical  type  of  treatment  at  these  locations.  The  stormwater  treat- 
ment plants  for  these  areas  would  be  collocated  IPCT  plants  at  these  sites 
for  economy  and  efficiency. 


Implementation  of  this  plan  would  produce  impacts  in  varyinq  de- 
grees on  the  environment,  resources,  public  health,  the  economy  and  the 
individuals  in  the  area.  Table  20  lists  the  significant  impacts,  identi- 
fied by  the  evaluators,  which  may  result  from  implementation  of  this  plan. 

Each  impact  is  indicated  under  the  column  which  identifies  the  primary  area 
affected.  Other  areas  which  would  also  be  affected  are  identified  and  the 
relative  degree  of  effect  is  also  indicated. 

Representative  Plan  2 

Representative  Plan  2,  as  shown  figures  . 4A  and  B,  has  both  land  irri- 
gation and  treatment  plants  in  portions  of  the  plan.  Land  irrigation  tech- 
niques would  be  used  in  central  Lenawee  and  southern  St.  Clair  County  for 
treatment  of  both  stormwater  and  municipal-industrial  wastewater  from  these 
areas.  In  each  system  the  wastewater  would  be  treated  in  aerated  lagoons, 
disinfected,  then  irrigated  on  farmlands  owned  and  managed  by  the  operat- 
ing agency.  Sludge  from  the  St.  Clair  and  Lenawee  County  treatment  lagoons 
would  be  applied  to  the  land  on  adjacent  sludge  disposal  sites. 

The  major  portion  of  the  reqion's  wastewater  would  be  treated  by 
the  common  system  described  earlier  in  this  section.  Small  communities 
outside  of  the  regional  service  area  would  operate  individual  treatment 
plants  until  growth  would  warrant  extension  of  the  regional  interceptors. 


Implementation  of  this  plan  would  produce  impacts  in  varying  de- 
grees on  the  environment,  resources,  public  health,  the  economy  and  the 
individuals  in  the  area.  Table  21  lists  the  significant  impacts,  identi- 
fied by  the  evaluators,  which  may  result  from  implementation  of  this  plan. 
Each  impact  is  indicated  under  the  column  which  identifies  the  primary  area 
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affected.  Other  areas  which  would  also  be  affected  are  identified  and  the 
relative  degree  of  effect  is  also  indicated. 

Representative  Plan  3 

In  Representative  Plan  3,  as  shown  figures  15A  and  B,  the  major  portion 
of  the  region’s  wastewater  would  be  treated  in  the  plant  system  common  to 
all  plans.  Land  irrigation  treatment  would  be  employed  for  treating  both 
municipal-industrial  and  stormwater  in  southern  St.  Clair  County  and  cen- 
tral Lenawee  County.  In  each  system  the  wastewater  would  be  treated  in 
aerated  lagoons,  disinfected,  and  distributed  to  nearby  farmers  for  irriga- 
tion on  their  land.  This  land  would  remain  under  the  ownership  and  control 
of  the  individual  farmer  or  land  owner.  Sludge  from  the  treatment  lagoons 
in  St.  Clair  and  Lenawee  Counties  would  be  applied  to  special  sludge  disposal 
sites  adjacent  to  the  lagoons.  Small  communities  outside  of  the  regional 
service  area  would  operate  individual  treatment  plants  until  growth  would 
warrant  extension  of  the  regional  interceptors. 


Implementation  of  this  plan  would  produce  impacts  in  varying  degrees 
on  the  environment,  resources,  public  health,  the  economy  and  the  indivi- 
duals in  the  area.  Table  22  lists  the  significant  impacts,  identified  by 
the  evaluators,  which  may  result  from  implementation  of  this  plan.  Each 
impact  is  indicated  under  the  column  which  identifies  the  primary  area  af- 
fected. Other  areas  which  would  also  be  affected  are  identified  and  the 
relative  degree  of  effect  is  also  indicated. 


EVALUATION  OF  FINAL  PLANS 
Water  Quality 

Only  the  three  representative  plans  would  be  capable  of  approaching 
the  goal  of  "no  discharge  of  pollutants"  by  1985.  The  Interim  Water  Quality 
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Plan  could  achieve  the  1983  objectives.  The  water  quality  objective  : u.c 
State  of  Michigan  and  the  objectives  outlined  in  the  April,  1972  a^i  eeiuei.L 
between  the  United  States  and  Canada  on  Great  Lakes  water  quality  couiu 
met  by  each  of  the  tour  plans . 

Implementation  of  any  one  of  the  four  plans  would  result  m signi- 
ficant improvements  in  the  water  quality  of  the  inland  rivers.  The  centra ’ 
ization  of  treatment  facilities  along  the  St.  Clair  and  Detroit  Kivers  anu 
;,uke  trie  would  reduce  the  number  of  inland  wastewater  and  comoinec  sewcr 
overflow  discharges.  Inland  river  water  quality  is  expected  to  Le  nigner 
for  the  Representative  Plans  than  for  the  Interim  Plan  since  urban  storm 
runoff  from  separately  sewered  areas  is  addressed  in  the  former.  bach  oi 
the  Representative  Plans  results  is  essentially  the  same  inland  river  -ater 
juality . 

Although  the  Interim  Plan  may  have  some  effect  on  improving  water 
quality  in  the  Lake,  algae  related  problems  would  not  be  affected  and  im- 
provement to  the  Lake  may  not  be  obvious.  If  any  of  the  three  Representa- 
tive Plans  were  implemented,  algae  related  problems  in  the  eastern  half  of 
the  Lake  should  be  reduced.  Improvement  of  the  western  half  of  the  Lake 
would  only  be  realized  over  a period  of  many  years  if  at  all. 

Aq uatic  Life  and  Waterfowl 

Effects  of  implementation  of  one  of  the  plans  on  aquatic  life  habi- 
tats would  closely  parallel  the  improvement  in  water  quality.  Fisheries 
improvement  is  also  dependent  on  artificial  stocking  of  inlsnd  rivers  and 
management  of  fisheries  in  Lake  Erie.  Improved  water  quality  and  aquatic 
life  habitats  would  also  have  positive  effects  on  waterfcwl. 

Public  Health 


Restrictions  placed  on  recreational  use  of  southeastern  Michigan 
surface  waters  are  primarily  caused  by  contamination  by  pathogens  (bacteria 
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and  virus)  from  partially  treated  wastewater  discharges  and  combiner  storm 
and  sanitary  sewer  overflows.  Since  all  four  plans  place  emphasis  on  eli- 
minating sources  of  pathogen  contamination,  implementation  of  any  of  the 
plans  would  result  in  increased  potential  for  recreational  development  ol 
southeastern  Michiqan  surface  waters.  Conditions  would  be  somewhat  better 
if  one  of  the  three  representative  plans  were  implemented  since  disinfec- 
tion measures  would  be  much  more  efficient  and  more  stormwater  treatment 
would  be  employed. 

It  would  be  difficult  to  identify  the  degree  of  impact  that  would 
be  realized  from  other  considerations  such  as  aerosols,  downwind  of  treat- 
ment facilities,  chlorine  hazards,  incineration  by-products,  or  disease 
transmission  by  waterfowl  and  wild  game.  Further  study  would  be  required 
into  both  engineering  methods  to  avoid  the  problems  and  the  expected  sever- 
ity of  the  problems.  The  basic  feelings  of  the  evaluators,  however,  were 
that  until  substantial  data  was  available  on  land  irrigation,  wastewater 
treatment  plants  would  be  preferred  and  human  consumption  of  crops  grown  on 
irrigated  lands  should  be  discouraged.  This  would  indicate  that  with  pre- 
sent knowledge,  Representative  Plan  One  would  be  preferred  followed  by  Two 
and  Three . 

Energy  and  Natural  Resources 

There  is  little  difference  in  demands  placed  on  energy  (electrical 
and  fuel),  chemicals  or  the  atmosphere  by  the  Representative  Plans.  The 
Interim  Plan,  can  be  expected  to  have  roughly  half  the  demands  for  chemi- 
cals and  energy  estimated  for  the  Representative  Plans.  The  primary  concern 
should  be  focused  on  energy  requirements  since  the  major  resource  consumed 
in  manufacturing  both  lime  and  chlorine  would  be  energy. 

Employment 

Each  of  the  plans  could  be  implemented  within  the  time  frame  dic- 
tated by  the  law,  if  an  intensive  proqram  of  construction  was  undertaken. 
This  would  result  in  excessive  demands  both  for  direct  construction  labor 

1 92 


and  labor  which  would  be  required  for  equipment  fabrication  and  related 
tields.  A question  has  been  raised  as  to  whether  an  area-wide  deu.anJ  tux 
labor,  materials  and  equipment  could  be  met.  Construction  lauor  demands 
would  be  qreatest  for  the  Representative  Plans  and  somewnat  less  tor  t_. 
Interim  Plan. 

Operating  labor  demands  would  not  be  excessive  tor  any  ot  the  pi-us . 
The  skill  level  of  the  wastewater  treatment  plant  operators  would  have  to 
be  higher  than  in  the  past  since  operations  at  the  plants  are  becoming  more 
complex.  The  requirements  could  be  met  by  institutu,g  training  progra;., 
tar  enough  in  advance  of  the  need. 

Land  and  Water  Use  Changes 


Of  the  four  plans,  the  Interim  Plan  would  cause  the  least  cnunut-  in 
existing  and  proposed  land  use.  The  primary  changes  would  be  due  to  loca- 
tion of  stormwater  storage  facilities  and  location  of  the  new  Huron  River 
treatment  plant.  The  three  Representative  Plans  share  many  common  lacii-- 
ties  and  would  for  the  most  part  have  similar  impacts  on  land  use.  The 
primary  impacts  would  be  a result  of  location  ot  stormwater  storage  facili- 
ties throughout  the  service  area.  Expansion  of  existing  wastewater  treat- 
ment plants  in  Detroit  and  Wyandotte  would  require  displacement  of  land  now 
_n  high  density  residential  use. 

Use  Representative  Plans  differ  in  the  methods  of  handling  waste- 
water  m St.  Clair  and  Lenawee  Counties.  In  Plan  One,  80  acres  would  be 
required  in  East  China  and  20  acres  would  be  required  in  the  Adrian  area  tor 
was tewater-stormwater  treatment  plants.  In  Plans  Two  and  Three,  mere  would 
be  no  plants  in  the  East  China  or  Adrian  areas;  however,  agricultural  land 
m both  St.  Clair  and  Lenawee  Counties  would  be  affected.  For  both  plans 
41,120  and  590  acres,  respectively,  would  be  required  for  treatment  and 
storage  lagoons  in  St.  Clair  and  Lenawee  Counties.  That  would  probably 
displace  land  in  agricultural  use.  An  additional  1,059  and  450  acres,  re- 
spectively, of  agricultural  land  would  be  devoted  to  sludge  disposal  and 
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foraqe  crop  production.  In  Plan  two,  18,600  acres  in  St.  Clair  County  and 
3,900  acres  in  Lenawee  County  would  be  used  for  irrigation  of  wastewater. 
Although  the  land  would  be  maintained  in  agricultural  use,  crops  would  be 
restricted  to  foraqe  type  and  control  of  the  land  would  rest  with  the 
manaqing  agency.  In  Plan  Three,  S3, 600  acres  in  St.  Clair  County  and  16,850 
acres  in  Lenawee  County  would  be  irrigated;  however,  crop  types  would  not 
be  restricted  and  control  would  rest  with  the  individual  farmer. 

Each  of  the  plans  offers  opportunities  for  expanded  recreation  and 
open  space  development  in  the  vicinity  of  new  wastewater  facilities.  Im- 
proved water  quality  would  also  contribute  to  development  of  recreation. 

The  degree  of  development  of  opportunities  would  have  to  be  the  choice  of 
the  implementing  agency  or  the  local  governmental  unit. 

The  discussion  of  water  reuse  presented  in  Chapter  VII  under  Land 
and  Water  Use  Changes  also  applies  to  the  Representative  Plans.  Those 
comments  refered  primarily  to  development  of  industrial  water  sources. 

Land  Values 

Changes  in  land  values  as  a result  of  plan  implementation  would  be 
due  to  improved  water  qualtiy  or  proximity  of  wastewater  facilities.  Land 
values  could  be  expected  to  increase  along  shorelines  and  in  the  vicinity 
of  developed  recreational  areas  Some  decrease  in  values  could  be  expected 
due  to  odor  problems  or  the  general  stigma  associated  with  wastewater.  No 
general  comparison  between  plans  would  be  feasible  since  these  effects  would 
be  local  in  nature. 

Area  Economy  and  Institutions 

A sound  basis  exists  for  regional  wastewater  manqement  in  south- 
eastern Michigan.  The  most  severe  problem  to  be  encountered  in  implementing 
one  of  the  plans  would  be  the  acquisition  of  land  required  for  stormwater 
storaqe  and  wastewater  treatment  facilities.  Resistance  from  communities 
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forced  to  abandon  existing  treatment  plants  would  also  pose  problems. 

Another  problem  for  local  governmental  units  would  be  the  loss  of 
land  from  tax  rolls.  This  could  be  a significant  factor  in  selection  of  a 
method  of  treatment  in  St.  Clair  County  since  Plan  One  would  require  SO 
acres,  Plan  Two  23,800  acres  and  Plan  Three  5,200  acres. 

The  construction  program  associated  with  implementation  of  one  of 
the  plans  would  have  a significant  effect  on  the  local  economy  through  in- 
creased payrolls,  increased  demand  for  construction  materials  and  machinery, 
and  secondary  economic  effects.  Costs  to  individual  families  for  waste- 
water  treatment  would  increase  since  the  local  share  of  the  construction 
cost  and  operation  and  maintenance  costs  would  be  paid  through  user  charges. 
Impacts  would  be  greater  for  the  Representative  Plans  than  for  the  Interim 
Plan. 


With  the  exception  of  the  reuse  potentials  discussed  earlier, 
there  should  be  no  direct  effect  of  expanded  wastewater  treatment  on  existing 
economic  enterprises. 

Soc 10 - E eonomi c s 

Implementation  of  any  plan  of  this  magnitude  would  require  displace- 
ment of  individuals  who  occupy  the  affected  land  Depending  upon  the  indi- 
viduals. and  how  the  displacement  is  handled,  the.  overall  impact  could  be 
positive  or  negative.  No  precise  data  was  developed  giving  the  number  of 
families  affected  by  each  proposed  facility  so  there  are  no  numerical  com- 
parisons of  the  effects  of  implementing  each  alternative.  Some  degree  of 
comparison  car*  be  made  based  on  the  amount  of  land  required  for  each  plan. 

A positive  social  effect  would  result  from  expansion  of  open  space 
and  recreational  development.  The  degree  of  development,  as  previously 
pointed  out,  would  depend  on  local  units  of  government. 


System  Costs 


In  the  impact  tables  system  costs  are  divided  into  costs  to  the 
Southeastern  Michiqan  reqion  and  Federally  funded  costs.  The  followinq  is 


a summary  of  annual 

costs  based 

on  5-1/2  percent 

over  50  years . 

Annual  Cost  to 

Annual  Cost 

Total 

Southeastern 

To 

Annua  1 

Michiqan 

Nation 

o 

0 

$ Million 

S Million 

$ Million 

INTERIM  WATER  QUALITY  PLAN 

56.0 

97.0 

153.0 

REPRESENTATIVE  PLAN 

ONE 

185  .5 

185.0 

370.5 

REPRESENTATIVE  PLAN 

TWO 

1P-..0 

187.0 

373.0 

REPRESENTATIVE  PLAN 

THREE 

195.0 

194.0 

389  .i) 

It  is  obvious  that  there  is  a distinct  cost  difference  between  tne 
Interim  Plan  and  the  three  Representative  Plans;  however,  there  is  no  sig- 
nificant difference  in  total  cost  between  the  Representative  Plans.  When 
comparing  the  Representative  Plans  on  a cost  basis,  the  cost  differential 
becomes  more  obvious  when  examined  for  the  service  areas  in  St.  Clair 
County  and  Lenawee  County . 
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